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ABSTRACT
The issues associated with natural resource management and biodiversity decline in
Australia are predominantly focused on sustainability concerns and in a large part
centre on the matter of agricultural sustainability. Recovery planning has emerged as a
viable way of enacting biodiversity conservation in agricultural landscapes. Given that
most agricultural land in Australia is privately owned, recovery planning, to be
successful, entails a large degree of public participation. The study site, Toolibin Lake
recovery catchment, combines high biodiversity values with predominantly privately
owned agricultural lands.
Accordingly, the purpose of this study was to determine how recovery planning and
associated land and water management activities could be improved within the
Toolibin Lake catchment. The study addressed the research question by means of an
exploratory case study, based on a mail-out questionnaire (landholder census) and
associated personal interviews, review of relevant Toolibin Lake documentation and
informal interviews with CALM personnel. Questionnaire results were analysed using
descriptive statistics, interview results using qualitative data analysis, involving hand
pattern coding. Toolibin documentation and discussions with CALM staff provided
contextual background for the above analyses.
The study showed that landholders value Toolibin Lake principally for wildlife
habitat and community reasons. Land management priorities for the catchment focus
largely on revegetation activities, both presently and proposed, and current adoption
rates are very high. CALM subsidies for these revegetation activities play a decisive
role in adoption. The foremost constraints to adoption of management actions were in
terms of cost and logistics required to undertake works. Consequently, improved
financial support provided the greatest incentive for landholders. Most landholders
felt that the Toolibin Lake Recovery Plan had been well promoted, serving to raise
awareness and demonstrate CALM efficacy. Strengths of the recovery plan were
characterised as increasing knowledge, demonstrating government efficiency and
providing  funding.  Weaknesses  were  identified  in  stakeholder  interaction,
bureaucracy, fiscal (financial restrictions) and lack of catchment involvement.iv
These findings emphasised the need for CALM to:
1.  Consider implementation/research into management actions identified as most
desirable by landholders;
2.  Maintain regular, sustained communication and information with catchment
landholders;
3.  Foster and support further development of the Toolibin Lake Catchment Group;
4.  Investigate possibilities for greater scope and availability of subsidies;
5.  Promote the revised Toolibin Lake Recovery Plan;
6.  Look into developing multi-farm management agreements within the Toolibin
catchment.vi
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1.0 INTRODUCTION
1.1 Context of Study
The international decline of biodiversity has become increasingly apparent in recent
years, bringing with it irrevocable cultural, economic, educational, environmental,
scientific and social losses. The rapid degeneration of environmental quality has
fostered  the  development  of  a  new  management  discipline:  natural  resource
management (NRM) (ANZECC, 2001). NRM exists as part of a government/multi-
stakeholder process where it is subject to numerous external stimuli and conflicts that
influence  the  momentum  and  direction  of  management  (Grudens-Shuck  2000;
Conroy 2001). NRM policies developed in Australia over the last ten years have
reflected neoliberalist themes of partnerships, self-reliance, volunteerism and more
recently, regionalism. This has taken place within a context of reduced government
spending, de-regulation, privatisation and micro-economic reform (Martin 1997;
Lockie 1999; Price 2001).
Only 30 percent of agricultural land in Australia is considered stable, making it
necessary  to  encourage  the  creation  of  self-sustaining,  proactive  regional
communities committed to the ecologically sustainable management of natural
resources  (NNRMTF,  1999).  Given  that  social  and  economic  inequalities  are
fundamental causes of resource degradation at local, national and global scales
(Pratley & Robertson, 1998), any NRM practice in Australia needs to meet the ‘triple
bottom line’, meaning that it must be economically gainful, socially adoptable and
ecologically possible (Moore 2001; Pepperdine & Ewing 2001).2
There  are  also  ethical  and  pragmatic  reasons  for  involving  the  community  in
conservation. It legitimises planning outcomes, reduces citizen alienation, avoids
conflict, taps local knowledge and increases government accountability (Frost &
Dymond 2000; Pepperdine & Ewing 2001; O’Riordan & Stoll-Kleeman 2002).
Landscapes can be considered as social constructs, reflecting particular values and
beliefs and embodying cultural understandings such as conservation and stewardship
that must be interpreted in the context of what individuals consider as characteristics
of healthy landscapes, and their own roles within that landscape (Lockie, 1999). It is
thereby imperative that any approach to NRM takes into consideration the role and
values of the community (Nix 1993; Moore 2001).
One aspect in considering NRM is the conservation of threatened species and
communities, an area addressed by the development and implementation of recovery
plans. Recovery plans provide a methodical means of prioritising and enacting the
conservation of a given threatened species or ecological community (ANZECC,
2002). A recovery plan is a comprehensive plan that details, schedules and costs all
actions considered necessary to support the recovery of a species or ecological
community (Papps, 1996). The plan comprises objectives to be achieved, criteria to
measure those objectives, costed and timed actions to satisfy criteria, and actions to
protect critical habitat (ANZECC, 2002). Optimal implementation of a recovery plan
entails  a  large  degree  of  community  involvement,  recommended  from  initial
developmental stages to instil a sense of ownership of conservation efforts (Stephens
& Maxwell 1996; Conroy 2001).
Community participation in recovery planning has received limited research attention,
while managers have only recently embraced the notion that land degradation is not3
primarily a technical problem, but has social, cultural, perceptual and financial
aspects (Higgins et al., 2001). Adoption of sustainable NRM practices, and as such
participation in recovery planning, is not uni-dimensional; it consists of a potentially
wide range of practices, dependent upon evaluation of environmental, institutional
and social characteristics by landholders prior to implementation (Barr & Cary,
2000). These factors highlight the immediate need for research into the socio-cultural,
ecological and technological environments in which landholders operate.
1.2 Toolibin Lake
Toolibin Lake has been an important arena for NRM in Western Australia for several
decades. Protected within the nature reserve system in 1956 (NARWC 1987; CALM
1998), the Lake is a rare example of successful salinity management in Western
Australia, due mostly to the implementation of a comprehensive recovery plan
(Burbidge,  1996).  Declared  in  1996  as  one  of  six  natural  diversity  recovery
catchments in Western Australia, it is situated approximately 200 km south east of
Perth in the Shire of Wickepin (Figure 1) (CALM, 2003a). Toolibin catchment
consists of predominantly privately owned agricultural land, with 31 landholders
occupying the 47,000 hectare catchment. Agriculture is the main land use and as a
result, approximately 95% of the native vegetation within the catchment has been
cleared (NARWC, 1987).4
 
      Figure 1. Toolibin Lake location (taken from CALM, 2003b)
Toolibin is the last remaining lake in southwest Western Australia to sustain dense
stands  of  living  Casuarina  obesa and  Melaleuca strobophylla trees, lake-floor
communities  included  in  the  National  List  of  Threatened  Ecological  Species
(Bowman et al. 1992; CALM 1994). Toolibin Lake was also placed on the Ramsar
Directory of Wetlands of International Importance in 1990 (CALM 2003a; Ramsar
undated), by virtue of that fact that it supports a high diversity of waterbirds and more
breeding species than any other wetland in southwest Western Australia (CALM,
1998).
The existing Toolibin Lake Recovery Plan (TLRP), developed in 1992, integrates
nature conservation objectives into those of the wider community, facilitating the
successful  outcomes  achieved  to  date  (Burbidge,  1996).  The  recovery  plan  is
currently being updated, with the Department of Conservation and Land Management
(CALM)  seeking  information  on  how  to  improve  the  implementation  and
effectiveness of recovery planning within the Toolibin catchment. Information on5
community perceptions of the lake, specifically how the lake is valued and threats to
those  values,  as  well  as  community  views  concerning  the  effectiveness  of
management actions detailed in the current recovery plan, will be instrumental in
improving NRM and recovery planning activities and outcomes at Toolibin Lake and
the surrounding catchment.
1.3 Research Question and Objectives
This study addressed the research question:
How can recovery planning and associated activities within the Toolibin Lake
catchment be improved?
In order to determine how recovery planning and associated activities could be
improved within the catchment, the study was guided by several specific research
objectives. These were:
  Describe the general characteristics of landholders in the Toolibin Lake
Catchment, including their values with regard to the Lake (including land
management priorities and perceived threats to farm management);
  Analyse the influence of recovery planning on land and water management
activities on farms in the Toolibin Catchment;
  Analyse  landholder’s  views  regarding  the  recovery  planning  process,
including its strengths and weaknesses; and6
  Recommend how recovery planning and activities for Toolibin could be
improved (in terms of getting more recovery activities implemented and
stronger community engagement).
1.4 Overview of Thesis
This thesis comprises six chapters. Chapter One provides an introduction to the scope
and context of the study; Chapter Two describes the research design and methodology
used in the project. Chapter Three presents a review of current literature concerned
with the issues of agricultural sustainability, biodiversity conservation, recovery
planning and community participation. Chapter Four outlines the results arising from
the  study,  including  details  of  Toolibin  management  background  arising  from
document review and discussions with CALM staff, and the results from both the
questionnaire and landholder interviews. Chapter Five discusses these results in the
context of other similar studies, with circumstantial background provided by the
document review. The final chapter, Chapter Six, provides a synopsis of the study
rationale and outcomes, incorporating management recommendations for the Toolibin
Lake recovery plan and Toolibin catchment, as well as proposing additional research.7
2.0 RESEARCH DESIGN AND METHODS
This chapter outlines the research design and methods used in this project.
2.1 Introduction
The research methodology addressed the research questions and research objectives
by way of an exploratory case study, incorporating a literature review, document
analysis, informal discussions with past and present CALM personnel, landholder
questionnaire and interviews and ensuing analysis of results.
2.2 Site Selection
The Toolibin Lake Recovery Plan, first published in 1994 (Toolibin Lake Recovery
Team & Technical Advisory Group, 1994), is currently under review. Toolibin
catchment was studied in light of its relatively long history of recovery planning,
combined with the fact that CALM required information as to how to improve
recovery planning within the catchment to assist with recovery plan review. An
analysis of how Toolibin Lake catchment landholders perceive the effectiveness and
relevance of the plan will provide important data for the revised recovery plan,
supporting the development of stronger CALM-community ties and indicating the
perceived effectiveness of recovery planning in achieving nature conservation goals
at Toolibin Lake.8
2.3 Case Study Design and Methods
Case studies are used to provide a description of the circumstances in a particular area
and may be exploratory, descriptive or explanatory in nature. The case study approach
used in this study was of an exploratory nature, dealing with operational links traced
over time (Yin, 1991). This allowed the researcher to acquire an understanding of the
dynamics  present  within  the  Toolibin  catchment,  providing  greater  contextual
background for study results. Prior to data collection, a case study protocol was
developed  to  define  the  approach.  To  achieve  a  detailed  understanding  of  the
development  and  management  at  Toolibin,  multiple  sources  of  evidence  were
investigated.  These  included  a  literature  review,  landholder  questionnaire  and
interviews, informal discussions with past and present CALM personnel and various
sources of documentation.
2.3.1 Literature Review Content and Rationale
The  literature  review  examined  community  values  in  relation  to  agricultural
sustainability and biodiversity, community attitudes to such and barriers to adoption
of conservation practices.  The review also incorporated discussion of the Landcare
program and an overview of recovery planning. The literature review was used to
direct development of an appropriate research methodology; support questionnaire
and interview design; and supplement the information base regarding the above
concepts.9
2.3.2 Document Review and CALM Interviews
Document review and discussions with CALM staff were focused on providing details
of the management background for Toolibin. Document review concentrated on
matters pertinent to the research objectives. Sources included management plans,
reports and other published/printed material (Table 1). Discussions with CALM staff
were used to direct document review and clarify any ambiguity arising from the
documentation. The discussions involved past and present Toolibin Lake Recovery
Officers, Regional and District Managers (5 staff).
Table 1. Documents reviewed
DOCUMENT AUTHOR(S)
Lake  Toolibin and Reserves Interim Management
Guidelines II Resources Document
Casson, N. & Atkins, K. (1991)
The Status and Future of Lake Toolibin as a Wildlife
Reserve
NARWC (1987)
Major Project Review: Toolibin Lake Recovery Plan Smith,  A.  &  Wallace,  K.J
(1998)
Toolibin Lake Recovery Plan Toolibin Lake Recovery Team
and TAG (1994)
Toolibin Lake: Working Together Wallace, K.J. (2003)
A Ten Year Review of the Toolibin Lake Recovery
Catchment Project
Wyland,  J.,  Wallace,  K.J.  &
McCluskey, P. (2004)
Discussion and document data were collated and summarised and used to provide a
management background and context for later results.
2.3.3 Questionnaire Content and Rationale
The questionnaire used for this study was based upon previous studies covering
similar issues. Questionnaires by Jenkins (1998) and Renton and Moore (1999)10
focused on the place of remnant vegetation on wheatbelt farms. Another study
addressed landholder management behaviour and values (Curtis, 2001). These studies
served to provide focus and reference, as well as guiding questionnaire design. While
some questions were drawn from these previous studies, the questions devised were
specific to Toolibin Lake, with questionnaire content selected to address the research
objectives.
The questionnaire was divided into five sections, with predominantly closed-ended
questions (App. 1). Section A addressed general farm characteristics, predominantly
information on the landholder and their property, with questions in a box reply format
(Frankfort-Nachmias & Nachmias, 1992). Section B was the most significant part of
the questionnaire, asking questions relating to the management of landholders’ farms.
Section C explored constraints to management actions on landholders’ farms, using a
matrix format (Frankfort-Nachmias & Nachmias, 1992). Section D addressed the
information needs of landholders, and Section E aimed to obtain views in relation to
conservation and recovery activities on their farm.
2.3.4 Interview Content and Rationale
The interview used in this study was in part based on that of Renton and Moore
(1999). This was used to provide direction and reference in developing the interviews.
As before, while some questions are drawn from this earlier study, the majority were
formulated to explicitly address Toolibin Lake and the research objectives. The
interview was divided into two parts, consisting of mostly open-ended questions
(App. 2). Part 1 addressed farm management and Part 2 the Toolibin Lake Recovery
Plan. Part 2 was the largest part of the interview.11
2.4 Questionnaire and Interview Methodology
2.4.1 Pilot Test
Seven people participated in a pilot test of both the questionnaire and interview to
detect any possible misunderstandings arising from questionnaire or interview format
or questions. The respondents comprised university colleagues, laypersons and
CALM staff. Errors were identified in question wording and table design, which were
rectified.
2.4.2 Sampling and Communication Procedures
A total of 31 landholders within the catchment were contacted early in April 2004 to
invite them to participate in the study. The progress of communication between the
researcher and landholders is given below (Table 2).
 Table 2. Contact and procedural details
TASK DATE COMPLETED
Initial landholder contact (telephone) 7
th-8
th April 2004
Questionnaires mailed out 14
th April 2004
Progress check-up/ interview date arranged
(telephone)
22
nd-23
rd April 2004
Personal face-to-face interviews 27
th April-6
th May 2004
A high response rate to the mail-out questionnaire was aided by the use of incentives
and personalised contact between researcher and respondent, as well as the local
importance of the study. Incentives were provided in the form of two prizes; a family
pass to Barna Mia Wildlife Centre and a voucher to spend at Landmark Narrogin.
Personalised contact between researcher and participants was assured by the use of12
personal face-to-face interviews. Furthermore, the fact that only landholders within
the catchment were interviewed meant that all landholders presumably were affected
in some way by the recovery plan; hence the study was of local significance. As the
entire population of Toolibin Lake Catchment was sampled, the study was in effect a
census  and  as  such  one  hundred  percent  representative  of  the  Toolibin  Lake
Catchment population (Frankfort-Nachmias & Nachmias 1992; Neuman 2000).
2.5 Data Analysis
The questionnaire data were analysed using Microsoft Excel, with responses entered
into  spreadsheets.  Analysis  focused  on  the  provision  of  descriptive  statistics
(percentages) to summarise and compare responses. These results were compared
with Jenkins (1998), Curtis and Robertson (2003) and Moore and Renton (2002) to
detect any similarities or differences between the studies.
The tenets of the grounded theory method were used to analyse interview data; this
method  emphasises  theory  development  as  opposed  to  imposing  preconceived
theoretical frameworks (Strauss & Corbin, 1990). All interviews were recorded and
fully transcribed to ensure accurate interpretation, with data analysis taking the form
of hand pattern coding (Charmaz, 1983). Researcher-derived codes were used to
summarise, synthesise and sort the observations arising from the data. Initial codes
highlighted common themes and unifying ideas that emerged, a second set of codes
investigated those patterns (Charmaz 1983; Miles & Huberman 1994). Coding and
recoding of interview data was required, from which categories/patterns emerged that
served to illustrate emerging theories from the data (Charmaz, 1983).13
2.6 Validity and Reliability
There are three kinds of validity:  internal, external and construct validity (Miles &
Huberman, 1994). Internal validity concentrates on whether the findings of the study
are clear; this is principally threatened by selection bias (Miles & Huberman 1994;
Neuman 2000). As the census was of the entire Toolibin catchment, bias was not a
relevant issue.
External validity relates to the ability to generalise study findings to events external to
the study itself (Frankfort-Nachmias & Nachmias 1992; Miles & Huberman 1994;
Neuman 2000). As the census was of Toolibin catchment alone, the results were
intended to be representative of that catchment only, as it would be problematic to
generalise the findings to other catchments (Babbie, 1973). Construct validity is
concerned with establishing correct viable measures for the concepts being studied
(Neuman, 2000). This was addressed by reliance on previously used survey measures,
namely those used by Jenkins (1998), Renton and Moore (1999) and Curtis (2001).
Construct validity was further optimised by using the research question and objectives
to frame data collection and analysis (Yin, 1991).
Reliability refers to the repeatability of work. Maintaining extensive records of each
step of the research increased reliability (Miles & Huberman 1994; Neuman 2000).
This was achieved by extensive documentation of the research process; development
of a research proposal and case study protocol; and description of methods and
analysis to allow other researchers to repeat the work undertaken if required.14
3.0 BACKGROUND
Sustainable development (SD) and sustainable agriculture are widely advocated
concepts in Australia and worldwide, both aimed at achieving a sustainable and
equitable future for all. Yet their successful implementation presents a formidable
challenge, both intellectually and conceptually, as well as in practical and economic
terms (Bennett, 1995). There are a multitude of issues associated with sustainability in
agricultural areas of Australia. These include salinisation, waterlogging, erosion, loss
of soil fertility and structure, and soil acidification. There is an urgent need to address
these  issues  if  Australian  agriculture  is  to  remain  viable,  ecologically  and
economically, in the long term (Pratley & Robertson, 1998).
This chapter provides a basic introduction to the multitude of disparate issues
associated with sustainability in Australia. It encompasses agricultural sustainability,
biodiversity and community perceptions of both, especially barriers to adoption of
conservation practices. The chapter also examines the Landcare program and more
recent Commonwealth initiatives as well as overviewing recovery planning.
3.1 Agricultural Sustainability
Mata (1999) defines sustainable agriculture as the use of farming practices and
systems which maintain or enhance the economic viability of agricultural production,
the natural resource base, and other ecosystems influenced by agricultural acts. The
crux  of  the  concept  is  the  link  between  economic  viability  and  biophysical
sustainability (Mata 1999; Cary et al. 2001; AFFA 2002a). Achieving sustainable
agriculture and NRM requires explicit recognition of both biodiversity conservation15
and sustainable production goals (NNRMTF, 1999). Unsustainable management has
high costs in terms of production, environmental values and social concerns, with
degradation particularly affecting the agricultural sector through limiting productivity
and farm financial viability (NNRMTF, 1999).
3.1.1 Communities and Sustainability
As a social practice, farming is characterised by great diversity, but also by mutual
understandings between farmers belonging to similar socio-cultural networks about
what constitutes good farming practice (Lockie, 1999). These economic and social
mores underlying many rural communities, known as ‘farming subculture’, shape the
actions and perceptions of those communities (Vanclay 1997; Moore 2001; Pretty
2002). As such, there is an increasingly widespread recognition of the need to
understand the social context within which NRM decisions are made. In other words,
the different management philosophies of farmers need consideration in any sociology
of  agriculture  and  in  any  agricultural  extension  program  informed  by  this
understanding (Vanclay & Lawrence 1995; Lockie et al. 2002).
3.2 Management Options Adopted by Farmers
Salinity is the single most important environmental problem facing Australia today
(Commonwealth of Australia, 2001). The encroaching, debilitating nature of salinity
ensures sustained focus on addressing the issue as part of NRM and the provision of a
wide range of management techniques (Kingwell et al., 2003). The adoption of new
practices is a continuous rather than discrete process, and is frequently revised
(AFFA, 2002a). Trends on Australian farms show adoption of management options16
based  upon  profitability,  although  regimes  that  are  both  environmentally  and
economically sustainable are highly favoured. Other key factors in adoption are
complexity, trialability, compatibility and observability of outcomes (Barr & Cary,
2000) (Table 3).
Table 3. Major factors in the adoption of sustainable NRM practices
Factor Explanation/ Impediments presented
Relative
advantage
 Primarily  financial;  or  personal  advantage  to  the  farm  business/
landholder. Varies between localities. Dependent on commodity prices.
Risk  Uncertainty  about  likely  benefits/  costs,  effectiveness,  social
acceptability associated with the practice decrease chances of adoption.
Complexity  Complexity means changes are required to the existing farm system,
increases risk of failure.
Compatibility  Extent to which practice fits in with existing farm/ social systems and
farmer knowledge. Has important financial and time implications.
Trialability  Practices able to be implemented on a small (pilot) scale enable decisions
about the value of a new practice without the full risk.
Observability  Impact/  advantage  of  new  practice  needs  to  be  easily  observable.
Observability increases chance of adoption of a practice.
Adapted from AFFA 2000; Barr & Cary 2000; Cary et al. 2001
3.2.1 Barriers to Adoption
Despite the plethora of management options available to farmers, many are not being
adopted. Recent research suggests that barriers to adopting sustainable management
practices are overwhelmingly structural (Table 3), referring to limitations such as
restricted capital, high incidence of low farm incomes, and lack of feasible technical
solutions to degradation issues that can easily and profitably be implemented on farms
(Cary et al. 2001; Nelson et al. 2004). The vast majority of Australian farms do not
produce  sufficient  financial  surplus  to  allow  for  reasonable  living  standards,
investments  in  farm  business,  and  investments  in  resource  protection  and  the17
environment. As such, adopting sustainable NRM practices is a lower priority
(McKenzie-Mohr & Smith 1999; Barr & Cary 2000).
In addition, farming subculture, level of motivation and perception of relevance of the
practice are also major factors in non-adoption (Vanclay & Lawrence 1995; Barr &
Cary 2000). Farming communities are not homogenous. Although economics are
paramount,  ecological  and  social  complexity  and  the  inherent  uncertainty  of
environmental problems have an important bearing on management decisions and
hence important policy implications (Cary et al. 2001; Gowdie & Lambeck 2001;
Nelson et al. 2004). Broad scale adoption of salinity management practices has not
occurred, principally because of the lack of financially viable and widely available
solutions (Commonwealth of Australia 1999; Wallace 2001).
Achievement of best-practice outcomes for sustainable agriculture requires long-term
cooperative planning and implementation by all stakeholders (Pratley & Robertson
1998; AFFA 2000). At present there is a lack of social information necessary for
setting  management  priorities  and  for  prescribing  management  actions  for
conservation and sustainability (Moore 2001; Pepperdine & Ewing 2001). This
deficiency necessitates further investigation into community values and perceptions of
conservation practices, to better gauge rural priorities and allow for integration of
nature conservation and agricultural outcomes (Pratley & Robertson, 1998).
3.3 Attitudes to Sustainable Agriculture
Over the last few decades there has been a profound change in acceptance by, and
participation in, sustainability issues by rural communities (Bennett, 1995). However,18
several studies indicate that there is a contradiction between landholder attitude and
behaviour (Cary et al. 2001; Moore 2001). Although most landholders have a strong
stewardship ethic, research suggests the link between stewardship ethic and adoption
of sustainable farming practices is tenuous (AFFA, 2002a). These findings reinforce
the lack of consideration given to situational influences on a given behaviour (Kaiser
et al., 1999). Environmental attitudes are far more weakly linked to adoption of
sustainable farming practices than belief about the profitability and risk associated
with those practices (Curtis 1997; Barr & Cary 2000). Non-adoption of conservation
farming practices by landholders indicates that land degradation is not primarily a
technical problem, but has social, cultural, perceptual and financial aspects (Vanclay
& Lawrence 1995; Higgins et al. 2001).
3.3.1 Adoption of Sustainable Practices
There is a growing awareness among Australian landholders, often catalysed by lost
production, that agricultural systems are experiencing signs of collapse (Pratley &
Robertson, 1998). Landholder surveys indicate concern about economic rather than
environmental impacts of land degradation. Sustainable farming practices often
appear to involve short-term loss, decrease in production or expensive investments
(Lambeck 1999; Mason 2003). A common way therefore of encouraging sustainable
practices is the use of financial incentives as a cost-sharing method to compensate
farmers for using management systems that provide off-site environmental benefits
(Binning & Young 1999; Barr & Cary 2000).
Financial incentives and market-based instruments (MBIs) are an important means of
supporting  conservation  and  sustainable  agricultural  outcomes  on  private  land19
(Binning  &  Young,  1999).  However,  notwithstanding  the  financial  incentives
provided by use of differential taxes and subsidies, the use of MBIs is a relatively
recent occurrence in Australia. MBIs use trading mechanisms and price signals to
change  behaviour  as  opposed  to  stipulating  behaviour  or  technology  use
(Commonwealth of Australia 2002a; Commonwealth of Australia 2003). Although
financial incentives and MBIs provide economic incentive for sustainable land
management, the use of incentives needs to complement other conservation initiatives
(Binning & Young, 1999).
3.3.2 Biodiversity Management
Biodiversity loss is a diffuse form of environmental degradation, meaning the effect
of its loss is not immediately apparent, making it even more difficult to manage
appropriately  especially  given  the  innate  complexity  of  social  change  and
confounding factors confronting landholders (Lockie et al., 2002). Assessed in both a
socio-historical and an agro-political context, biodiversity is socially constructed and
has different meanings for different landholders and consequently attitudes regarding
its conservation will vary (Abensperg-Traun et al., 2003). Hence, the inclusion of
stakeholders is a fundamental part of the sustainable management of biodiversity, in
order to appeal to differing perceptions (Moore & Renton 2002; O’Riordan & Stoll-
Kleeman 2002).
Many barriers to adoption of biodiversity management are the same as those related to
sustainable NRM (Table 3). To help overcome these barriers, there is a need for
clearly articulated linkages between the conservation of biodiversity and profitable
agriculture. It is unrealistic however to expect landholders to address land degradation20
or conserve biodiversity without significant financial, technical and moral support
(Curtis, 1997). Motivational instruments are central to biodiversity management;
however there is a clear need for a regulatory ‘safety net’ to ensure compliance
(Young & Gunningham 1997; Lockwood et al. 1999).
3.3.3 Private Property and NRM
The high proportion of Australian land under private management dictates the need
for a cooperative approach between NRM agencies and private landowners (Whitten
2001;  AFFA  2004).  Achieving  NRM  objectives  on  this  private  property  is
problematic, as resource sustainability issues targeted by NRM programs, such as
biodiversity, water quality and ecological sustainability, transcend private property
boundaries leading to responsibility predicaments (Conroy, 2001). One solution lies
in determining how to reorientate private property and leasehold rights to account for
‘public good’ values of private land (Conroy, 2001).
Non government sector involvement in NRM in the United States and England is
much greater than in Australia (Whitten, 2001). These countries use a range of
instruments to achieve NRM objectives on private land, including property rights,
contracting, regulatory and organisational structures. As Whitten (2001) recognised,
there is a need for greater use of such instruments in Australia, to be integrated with
the  development  of  new,  efficient  policy  instruments  and  methodology.  The
instruments, ideally, should cover a spectrum of approaches including property rights,
institutional arrangements, covenants and agreements, as opposed to predominantly
economic incentives. Such an approach recognises the diverse facets of NRM issues;21
and in doing so accounts for the social, economic, legal, policy and institutional
dimensions of NRM (Conroy, 2001).
3.4 Landcare
In Australia there is reliance on voluntary approaches to managing critical NRM
issues,  a  participatory  approach  which  has  become  the  dominant  means  of
implementing NRM policies (Cary & Webb 2001; Williams et al. 2001). Community
Landcare groups are an important part of this voluntary strategy and have been widely
acclaimed as an Australian success story (Byron & Curtis 2001; Nelson et al. 2004).
The National Landcare Program (NLP) was created to develop and implement
resource management practices to enhance Australia’s soil, water and biological
resources  in  a  way  consistent  with  the  principles  of  ecologically  sustainable
development (Commonwealth of Australia, 2002b). The key assumption of the NLP
was that limited government funding of Landcare group action would facilitate a
process of community participation (Curtis & Van Nouhuys, 1999). This was intended
to promote moves towards more sustainable agricultural practices and enhance
biodiversity (Williams et al., 2001).
There is a body of research linking Landcare involvement with changes in farm
management practices, although several studies have shown that no substantive link
lies between Landcare participation, stewardship ethic and the adoption of sustainable
practices  (Lockwood  et al. 2000; Cary et al. 2001). This is partly explained by
research suggesting that Landcare participation is driven by concern about the
economic impact of degradation as opposed to stewardship ethic, reinforcing the
importance of structural constraints in adoption of sustainable NRM practices.22
3.4.1 Limitations of the Landcare Program
Australian farmers are supportive of Landcare; however the capacity of rural people
to commit time and resources to Landcare is limited, despite its important social and
environmental benefits (Byron & Curtis 2001; Cary et al. 2001). Landcare groups
have been operating at historically high activity levels, a situation corresponding with
significantly increased funding to groups (Curtis 2000; Nelson et al. 2004). There has
been a concurrent rise in the incidence of ‘burn-out’, with landholders expressing
fatigue and disillusionment with the seemingly interminable amount of conservation
works to undertake (Curtis & Van Nouhuys, 1999). Major factors contributing to
burn-out include high levels of activity; poor group planning and priority-setting; and
high on-farm workloads (Curtis & Van Nouhuys 1999; Byron & Curtis 2001).
Emerging  evidence  indicates  that  the  effectiveness  of  such  community  based,
voluntary  approaches  is  limited  by  social,  cultural,  institutional  and  technical
constraints (Curtis 1998; Black 2000). This is a key problem for Australian NRM.
Farm finances, lack of time, declining political support, problems accessing funding,
difficulty of enthusing volunteers and the vast and intractable nature of key issues are
major constraints to Landcare progress (AFFA, 2002a).
3.4.2 Recent Commonwealth Initiatives
Building on the success of the NLP, the Commonwealth Government in 1997 created
the Natural Heritage Trust (NHT) (Commonwealth of Australia, 2004a). The NHT
represents a partnership between Commonwealth, State and Territory governments
and communities, with the goal of stimulating activities in the national interest to
achieve the conservation, sustainable use and restoration of Australia’s natural23
environment (Commonwealth of Australia, 2002b). The first stage of the NHT, ‘NHT
I’  was  successful  in  progressively  moving  Australia’s  management  of  natural
resources to a more integrated and cohesive national approach. In 2001 the NHT was
extended with ‘NHT II’ continuing until 2007, with investment focusing on NRM at
regional/local levels, fostering the development of regional NRM plans on the basis of
which investment is made (AFFA 2002b; Commonwealth of Australia 2004a).
As a consequence of NHT I, the Commonwealth in 2000 endorsed the more strategic
National Action Plan for Salinity and Water Quality (NAP) to target high priority,
immediate actions to address salinity and deteriorating water quality within twenty-
one priority regions across Australia (Commonwealth of Australia, 2004a). With a
budget of $1.4 billion dollars over eight years, NAP investment is made on the basis
of  an  accredited,  integrated  NRM  plan  and  investment  proposal;  as  are  NHT
(including Landcare) priorities, ensuring that the two   ‘programs’ are aligned in
purpose (AFFA 2004; Commonwealth of Australia 2004a).
3.5 Concluding Remarks- Agricultural Sustainability
It is unrealistic to expect changes in agricultural systems to be fast. This needs to be
acknowledged by both funding and political cycles to ease immediate pressures on
farmers, as has recently been acknowledged by the extension of the NHT. Financial
incentives,  financial  capacity  and  appropriate  technology  are  necessary  before
changes  in  farm  management  behaviour  can  be  expected  (Barr  &  Cary  2000;
Commonwealth  of  Australia  2004b).  It  is  evident  that  policies  to  promote  a
stewardship ethic will rarely result in adoption of new, sustainable farming practices.
Structural constraints are the major barrier to change along with managing common24
property issues for individual landholders (Barr & Cary, 2000). Society needs to
expand its approach to recognise that the capacity of landholders to change to
sustainable practices is not unidimensional, and that rural social landscapes are
diverging (Higgins et al. 2001; AFFA 2002a).
3.6 Recovery Planning
Conservation of biodiversity conveys substantial cultural, economic, educational,
environmental, scientific and social benefits for all Australians (ANZECC, 2001).
However the precarious state of biodiversity worldwide has become increasingly
apparent in the last decade. Recognising the serious implications of such losses, the
Australian government enacted provisions for the development of recovery plans to
combat the continued decline of Australia’s biota (ANZECC, 2001). A recovery plan
is a comprehensive plan that details, schedules and costs all actions considered
necessary to support the recovery of a species or ecological community (Papps, 1996).
The Commonwealth Environmental Protection and Biodiversity Conservation Act
1999 states recovery plans must “provide for the research and management actions
necessary  to  stop  the  decline  of,  and  support  the  recovery  of,  the  species  or
community so that its chances of long term survival in nature are maximised”
(ANZECC, 2001). To meet the requirements of the Act, recovery plans must have
objectives to be achieved over the life of the plan; criteria to measure objectives;
costed and timed actions to satisfy the criteria; and actions to protect critical habitat
(Male, 1996).25
3.6.1 Limitations of Recovery Planning
A number of constraints exist within the recovery planning process. These include
procedural constraints; lack of jurisdiction and access; inadequate resources and
information; and the problem posed by conflicting priorities (Crouse et al., 2003).
Deficiencies also exist in coordination, the adequacy of the protected area system and
the knowledge on which decisions are based (Commonwealth of Australia, 1996). In
spite of this, recovery planning has a proactive, flexible and creative nature. It
provides opportunities to draw upon emerging conservation principles and scientific
techniques, liaise with multiple organisations and landowners and to step beyond the
single species approach to develop integrated strategies for achieving the best possible
conservation of listed species (Crouse et al., 2003).
3.6.2 Community Involvement in Recovery Planning
Recovery planning simply viewed constitutes an additional aspect of NRM. This
means that previous discussions relating to socio-cultural, political and economic
influences on landholder attitudes are applicable. However specific issues associated
with biodiversity conservation, namely disparity in landholder understanding of what
‘biodiversity’ means, lack of homogeneity and market value attached to biodiversity
conservation, a culture of uncertainty in designing policy and immense spatial
complexity (Young & Gunningham, 1997), make community acceptance of recovery
planning one of the more difficult NRM issues to address.
Successful implementation of recovery plans requires cooperation and coordination
from  all  levels  of  government,  industry,  community  groups  and  landowners
(ANZECC, 2001). Australian governments have only recently considered the latent26
potential of non-government sector involvement in NRM, although the majority of
Australian land is privately managed, emphasising the need to ensure constructive
community involvement (Whitten 2001; AFFA 2004b). There is a recognised need to
identify  key  stakeholders  and  get  them  involved  in  the  recovery  process,  as
community involvement is an essential component in all recovery plans (Conroy,
2001). The current push for community participation is based upon several key
assumptions: that increased participation will lead to improved NRM; communities
are willing and capable to voluntarily engage in NRM; are seeking greater influence
in  decision-making  procedures;  and  participation  as  an  ideology  will  lead  to
empowerment and increased social capital (Buchy, 2001). Effective participation
should therefore encompass the values and interests of the participants as well as
enhancing human and social capacity (Conroy, 2001).
3.6.3 Participation Typology
There are many possible methods of community participation in NRM, covering a
spectrum  from  individual  through  to  corporate  management.  The  participatory
approaches detailed below are not meant to be exhaustive or prescriptive, nor is there
any one type of participation that is correct (Table 4). The type of participation used
should be tailored to a given situation.27
Table 4. Typology of participatory approaches
Participatory approach Example
Individual management
(no participation)
 Private ownership, e.g. farms
Community-based management  Land/resource owned collectively, e.g. Indigenous
Protected Areas
Community collective activity  Landcare
Organised interest groups  Environment/conservation bodies
Composite stakeholder bodies  Integrated Catchment Management bodies
Shared management  Joint management of national parks
Stakeholder-based
planning/negotiation
 Regional Forest Agreement process
Consultation  Public participation via meetings
Information  Newsletters to inform people about plans/proposals
Agency/corporation management
(no participation)
 Power holder does not attempt to involve public in
any form
Adapted from Buchy, 2001
Achieving community participation and establishing the local relevance of NRM
issues  is  important  in  facilitating  community  ownership  of  conservation,
recommended from the initial developmental stages to instil a sense of ownership
(Buchy, 2001). Programs should be developed to be beneficial to both community and
conservation needs (Binning et al. 1999; Kingma & Beynon 2001), with effective
relationships between NRM stakeholders being characterised by cooperative team
behaviour,  sound  consultation,  communication  and  adequate  support  structures
(Kingma & Beynon, 2001). Ultimately, the conservation of many threatened species
and ecological communities depends on retaining beneficial ecological processes
across the landscape. All landowners and other agencies influencing land management
need to be involved in the recovery process (Blyth et al., 1995).28
3.7 Conclusion
The major theme pervading this chapter is the importance of social and cultural
constructs in landholder approaches, attitudes to and adoption of sustainability and
conservation. Current NRM has clearly failed to safeguard the dynamic capacity of
ecosystems  or  to  manage  ecological  and  social  systems  for  resilience  and
sustainability  (Coop  &  Brunckhorst,  2001).  The  adoption  of  sustainable  NRM
practices is not uni-dimensional; it consists of a potentially wide range of practices,
dependent upon evaluation of environmental, institutional and social characteristics
by landholders prior to implementation.  Economic barriers are well established; the
major challenge now lies in developing a new ethic of sustainable land use that
adequately manages to raise social and environmental considerations to a standing at
least equal to that of economic considerations (Crosthwaite, 1995). There is an
immediate  need  for  research  into  the  social,  ecological  and  technological
environments in which landholders operate if NRM is to be improved and Australia is
to achieve a sustainable future.29
4.0 RESULTS
4.1 Introduction
This chapter outlines the results from four data sets: document review, informal
discussions with CALM personnel, landholder questionnaire and interviews. Results
of the document review and CALM interviews are presented first, followed by
questionnaire and then interview results, in both cases according to original question
order. The questionnaire achieved a response rate of 90% (n=28), with 2 refusals; the
interviews an 86% response rate (n=24), with 4 refusals. Several questions have
reduced respondent numbers, due to landholders being unable to answer. Reasons for
this varied, from reluctance or inability to answer, to lack of management control of
the property and non-residence in the Toolibin catchment.
4.2 Document Review and Calm Discussions
The document review and informal discussions with key CALM staff provided
background to the current situation at Toolibin (Table 5). Management priorities have
changed at Toolibin as successive emergency action works have been implemented,
with CALM now focusing on the wider catchment in terms of sustainability as
opposed to solely focusing on the lake itself. To this end, consideration is being given
to funding private property surface water management in priority areas as a means of
promoting recovery throughout the wider catchment.30
Table 5. Findings from document review and CALM discussions
Characteristic Pre 1994 Early Toolibin Lake Recovery Plan
(1994 -1998)
Later TLRP
(1999 -2004)
Management Policy  Lake Toolibin and Reserves
Interim Management
Guidelines
 Toolibin Lake Recovery Plan  Toolibin Lake Recovery Plan
Management Focus  Preservation, nature
conservation
 Proactive management, immediate
lake area (nature reserve only)
 Proactive management, wider
catchment area
Management
Priorities
 Protection and conservation of
native flora and fauna
 Implementation of emergency
actions: surface water works,
groundwater pumping
 Catchment revegetation: biodiversity
and commercial plantings
Subsidies  None available, no active
management of area
 None available directly from CALM,
indirectly distributed via TLCG*
 Available for revegetation and
fencing activities directly from
CALM
Subsidy Source N/A  Variety of sources- NHT, SAP*,
NLP, Alcoa, OMA*
 Predominantly SAP funding, also
NHT, NLP, Environment Australia
Toolibin Lake
Promotion
N/A  Nature conservation and community
value, orchestrated via TLCG
 Nature conservation and community
value, some active promotion (i.e.
education and information)
Landholder Liaison N/A
 Indirectly via TLCG, CLC’s.
Dedicated Toolibin Lake Recovery
Officer appointed
 Direct liaison with landholders on a
needs basis
Farm Plans  Jurisdiction of Agriculture
Department, sustained
emphasis (1950-early 1990s),
free service on demand basis
 Taken over by CLC’s, fee-charging
service
 No sustained push, assume plans
already in circulation
* TLCG= Toolibin Lake Catchment Group, SAP= Salinity Action Plan, OMA= Oil Mallee Association, CLC= Community Landcare Coordinator.31
Toolibin Lake has long been promoted on the basis of nature conservation and
community  values,  with  much  effort  invested  in  education  and  information
instruments both at Toolibin and in the wider community. Initial promotion of the
recovery plan was through the Toolibin Lake Catchment Group (TLCG), of which
CALM  was  a  key  player.  The  TLCG  provided  an  important  information
dissemination point for CALM; however a decline in prominence of the TLCG
combined with an emerging CALM focus on catchment-wide management has seen
this role diminish. CALM now liaises more directly with landholders within the
catchment (Table 5).32
QUESTIONNAIRE RESULTS
4.3 Landholder and Property Information
This section details the results from Section A, Questions 1-9 of the questionnaire
(App. 1). The results provide a brief demographic overview of landholders within the
catchment as well as how landholders value Toolibin Lake.
4.3.1 Property Size and Length of Ownership
Total area of property owned by landholders within the catchment varied, with the
average farm size being 1536 hectares, although the range encompassed areas from
131 to 5000 hectares. Average length of property ownership was 32 years, with a
range of 2 to 75 years.
4.3.2 Area, Amount Cleared and Health of Remnant Vegetation
The average area of remnant vegetation on the properties was 131 hectares, although
this varied from as little as 5 hectares up to 600 hectares. Two-thirds of landholders
(68%) rated the health of their remnant vegetation as healthy. Only one landholder
had cleared remnant vegetation over the last decade.33
4.3.3 Landholder Age and Level of Education
Most landholders were aged 41-50 (38% of respondents), followed by those aged 31-
40 (35%) (Fig. 2). Only one landholder was in the 21-30 year age bracket.
                  Figure 2.  Age distribution of landholders
Landholders were formally educated to a secondary school (years 8-10) (27% of
respondents) or university level (27%) (Fig. 3). A lesser number of respondents were
educated  to  a  secondary  school  (years  11-12)  (19%),  farm  course  (15%)  or
agricultural college level (12%).
        Figure 3. Level of formal education attained by landholders
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Two-thirds (67%) of landholders under the age of 40 were educated to a University
level, compared to only 22% of landholders aged over 40. Two landholders refused to
answer these questions on the basis they felt the questions were irrelevant to the study.
4.3.4 Group Affiliation or Membership
Many landholders were members of more than one organisation, with the TLCG
having the greatest membership (68% of respondents). This was followed by the
Western Australian Farmers Federation (36%) and the Facey Group (30%) (Fig. 4).
Figure 4. Group affiliation/membership of landholders within the catchment
* LCDC= Land Conservation District Committee, NCG= Nature conservation group,
LMS= Land Management Society, W.A. FF= W.A. Farmers Federation.
4.3.5 Values of Toolibin Lake
As a means of gauging general landholder views concerning the area, respondents were
asked how they valued Toolibin Lake. The results for ‘very important’ and ‘extremely
important’ were combined to give an overall view of “importance” for each value. The
values of Toolibin Lake appreciated by most landholders were ‘wildlife habitat’ (90%
of respondents), ‘community value/ identity’ (86%), ‘ecological significance’ (82%)
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and ‘productivity of surrounding agricultural lands’ (82%). ‘Bird watching/nature
study’ was appreciated by less than half of the landholders (40%) (Table 6).
Table 6. Values of Toolibin Lake
Importance of
Toolibin Lake
Not
Important
Not Very
Important
Somewhat
Important
Very
Important
Extremely
Important
                                                               % of respondents
Wildlife habitat 0 4 7 61 29
Community value/
identity 7 4 14 57 29
Ecological
significance
0 0 18 50 32
Productivity of
surrounding
agricultural lands
4 0 14 39 43
Aesthetic reasons 14 0 32 46 7
Bird watching/
nature study
21 11 29 29 11
n=28
4.4 Farm Management and Recovery of Toolibin Lake
This section reports on Section B, Questions 10-14 of the questionnaire (App. 1). The
results describe management actions undertaken in the catchment, the incidence of
farm plans and the influence of subsidies on adoption of management actions.
4.4.1 Farm Plans
Two-thirds of landholders (68%) indicated that they did not have a farm plan for their
property.  Of  those  farmers  who  did  have  a  farm  plan  (32%),  two-thirds  were
developed with assistance from a CLC (67%). Comparative adoption rates for farm
plan versus no farm plan properties can be seen below (Table 7).36
Table 7. Management actions adopted on farms
Management Action Farm Plan
Respondents (%)
No Farm Plan
Respondents (%)
CALM
funded (%)
Replanting/ revegetation 100 89 65
Fencing 100 79 46
Soil treatments 100 68 0
Contour banks/ drains 89 68 5
No/minimum tillage 100 63 0
Alley farming 78 47 59
Fodder shrubs 78 53 0
Cultivating along contours 44 53 0
Perennial pastures 33 26 0
n=28
4.4.2 Farm Management Actions
Landholders were given a list of management actions and asked to indicate whether
they had implemented any of the actions on their farm (Table 7). For the purposes of
this study, management actions are those undertaken by landholders to reduce or
contain the spread of salinity on their properties, these management actions can be
regarded as ‘recovery’ or ‘conservation’ actions. Responses are separated for ‘farm
plan’ and ‘no farm plan’ properties, with adoption given as the percentage of
respondents who have undertaken the management action. ‘CALM funded’ is the
percentage of all respondents who received CALM funding to undertake management
actions.
Results from this question using averaged ‘farm plan/no farm plan’ data demonstrate
that ‘replanting/revegetation’ is by far the most common (93%) management action37
undertaken in the catchment (Fig. 5), with only two landholders not adopting the
action. This was also the most heavily CALM subsidised action (65%). ‘Fencing’ and
‘soil treatments’ (both 86%) followed as the next most common management actions
(Fig. 5; Table 7).38
  Figure 5. Comparative adoption rates of management actions
  0 values in data table indicate that this management action was not assessed by Jenkins (1998)
  Data compiled from averaged farm plan/no farm plan adoption rates
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4.4.3 CALM Subsidies
Landholders were asked to indicate whether the availability of CALM subsidies
influenced their decision to adopt management actions. Two-thirds of landholders
(68%) indicated that CALM subsidies influenced their decision to adopt management
actions. The majority of landholders (86%) also said that the subsidies affected their
scale of implementation of the same management actions.
4.5 Management Constraints
Section  C sought information on issues landholders perceived as constraints or
barriers to the adoption of management actions on their farm. When the results for
very important and extremely important were combined, the constraints identified as
important by most landholders were ‘cost of materials and equipment to carry out
work’ (77% of respondents), ‘lack of time/access to labour to carry out work’ (67%),
and ‘lack of funding/subsidies’ (63%) (Fig. 6).
 Figure 6. Constraints to adoption for landholders
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4.6 Information Needs
From the results of Section D (App. 1), it is evident that many landholders used
multiple information sources, with the most commonly utilised information source
being CALM (78% of respondents), followed by the Department of Agriculture
(67%) and Community Landcare Coordinators (63%) (Fig. 7).
      Figure 7. Information sources used by landholders
      * GA= Grazers association, LCDC= Land Conservation District Committee, CLC=
Community Landcare Coordinator, OMA= Oil Mallee Association.
In terms of ways to obtain the information, methods preferred by most landholders
were by way of ‘personal visit’ (64% of respondents), ‘field day’ (64%), and ‘book or
booklet’ (54%) (Fig. 8).
     Figure 8. Landholder methods of obtaining information
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4.7 Landholder Views
This segment reports on Section E, Questions 18-20 (App. 1), which sought to elicit
landholder views concerning conservation at Toolibin Lake, incentives to adopt
management  actions  and  the  preferred  involvement  of  different  groups  in
management decisions.
4.7.1 Conservation at Toolibin Lake
When questioned about the effectiveness of conservation efforts at Toolibin Lake,
almost half of landholders (46% of respondents) felt that the benefits of conserving
Toolibin greatly outweighed the disadvantages of conservation (Fig. 9). Overall, 67%
of landholders felt that the benefits of conserving Toolibin outweighed the associated
disadvantages of conservation, compared to only 7% of respondents who considered
that the disadvantages of conserving Toolibin outweighed advantages.
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Figure 9. Landholder views concerning the benefits of conserving Toolibin Lake
A total of 18% of landholders had no opinion or considered themselves not informed
enough to answer the question.42
4.7.2 Incentives to Adopt Management Actions on Farmland
The issue of possible incentives to encourage greater adoption of management actions
on farmland was addressed (App. 1). Combining results for very important and
extremely important, most respondents considered that ‘better financial support’ (79%
of respondents), ‘better compensation for non-productive land’ (64%) and ‘evidenced-
based information on the benefits of management actions’ (64%) were the best
incentives to undertake management actions. The incentive regarded as of least value
was ‘more accessible professional advice on recovery actions’ (46%) (Fig. 10).
      Figure 10. Incentives for adoption of management actions
4.7.3 Involvement in Management Decisions
Landholders were questioned as to the degree to which they felt certain groups should
be involved in management decisions concerning recovery actions on farmland. The
majority of landholders (96%) felt that farmers should have very high involvement
(Table 8).
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Table 8. Group involvement in management decisions
Group Respondents who believe the group should
have a high level of involvement (%)*
Farmers 96
Local shires 51
State government 50
Federal government 50
Community/voluntary groups 43
n= 28.
The input desired of local shires and State and Federal government was approximately
equal, with 50% of respondents considering that all three groups should have a high
level  of  involvement  in  management  decisions  concerning  recovery  actions
undertaken on private property (Table 8).44
INTERVIEW RESULTS
4.8 Most Important Management Action in Terms of Toolibin Lake
The purpose of the first two interview questions was to elucidate what landholders
considered to be their most important management action on their farm to date in
terms of Toolibin Lake and salinity management, and what they believed it would be
in  the  future  (App.  2).  Responses  as  to  what  constituted  their  most  important
management action were categorised by the researcher as ‘replanting’ (79% of
respondents), ‘soil optimisation’ (25%), ‘crop diversification’ (8%), or ‘engineering
solutions’ (4%) (Table 9).
Table 9. Most important management action for landholders, currently and in the future
Category Characteristics Respondents
(%)*
Respondents (%) who felt it
would be the most important
action in the future*
Replanting   Replanting/revegetation
  Alley farming, oil mallees
  Fencing of remnant
vegetation
79 50
Soil
optimisation
 Soil treatments
 Minimum/no till
 Working to/with contours
25 23
Crop
diversification
 Perennial pastures
 Fodder shrubs (e.g.
tagasaste)
8 27
Engineering
solutions
 Drainage 4 32
n=24. * Does not sum to 100% as some respondents described more than one action45
‘Replanting’  (79%)  included  revegetation,  incorporating  oil  mallees  and  alley
farming, and fencing of remnant vegetation. ‘Soil optimisation’ (25%) included the
application of soil treatments, use of minimum/no till methods, and working to/with
contours. ‘Crop diversification’ (8%) encompasses the propagation of perennial
pastures and fodder shrubs (tagasaste) on farms whereas ‘engineering solutions’ refers
to drainage (Table 9). The majority of landholders (92%) felt that the management
actions they had employed were working, however, only 38% of respondents felt that
there was nothing else that they could be doing on their farm to help manage salinity.
Three landholders (14%) were uncertain as to what management action would be the
most important for them in the future.
Throughout the interviews, a number of landholders made mention of the fact that
they felt revegetation in itself was not the solution; a combination of actions was
required, as illustrated by the following responses:
There is never only one tool in the toolbox that’ll be the fix all.
There’s no one thing particularly that can solve or make big enough impact to
actually reverse any problems…there’s got to be integrated management.
4.8.1 Reasons for Undertaking the Management Action
Landholders were prompted to specify reason(s) why the management action they
identified as most important (Table 9) was the most important for their property (App.
2). These reasons were categorised by the researcher as either ‘environmental’ (96%
of respondents) or ‘farm productivity’ (21%) (Table 10).46
Table 10. Reasons for undertaking management actions
Category Characteristics Respondents (%) *
Environmental  Increase water usage/ lower water tables
 Excluding stock
 Moral obligation to act for the future
96
Farm productivity  Financial/ economic reasons 21
n=24. * Does not sum to 100% as some respondents described more than one reason
‘Environmental’ reasons (96%) covered a spectrum of responses, primarily to increase
water usage/lower water tables, but also to exclude stock and proactive and pre-
emptive actions to allay salinity. ‘Farm productivity’ reasons (21%) related to
improving farm economic productivity as a result of undertaking the management
actions (Table 10).
4.8.2 Management Actions Landholders Would Liked To Have Undertaken On
Their Property
Landholders were asked what management actions they would have liked to have
undertaken  on  their  property  but  had  not  done  so  (App.  2).  Responses  were
categorised  by  the  researcher  as  ‘replanting’  (64%),  followed  by  ‘engineering
solutions’ (32%) (Table 11). The categories for both this question (Table 11) and
interview question 2 (Table 9) are identical as landholder responses to both questions
were placed into the same researcher-derived categories. The questions differed
slightly, however, with Table 9 addressing what landholders regarded as the most
important management action currently and for the future and Table 11 detailing
management actions landholders would have liked to implement but haven’t to date.
The following table has a reduced respondent size as two landholders did not answer
the question.47
Table 11. Management actions landholders would liked to have undertaken on their
property
Category Characteristics Respondents (%)*
Replanting  Replanting and revegetation
 Alley farming
64
Engineering
solutions
 Drainage
 Water source relocation
32
Soil optimisation  Includes  working  with/  understanding
different soil types and working to contours
27
Technical advice  Aerial geographic/ GIS technical
information
5
n=22. * Does not sum to 100% as some respondents had more than one response
4.8.3 Barriers to Implementation of Management Actions
Interview question 4 was related to earlier questionnaire questions (Fig. 6, Fig. 7),
asking  landholders  to  define  constraints  and  incentives  for  the  adoption  of
management actions on their property. Reasons elicited from landholders for not
undertaking  management  actions  were  categorised  as  ‘financial’  (73%  of
respondents), ‘motivation’ (50%) and ‘logistics’ (27%) (Table 12). The following
table has a reduced sample size due to two landholders not answering the question.
Table 12. Reasons why actions listed as desired were not undertaken
Category Characteristics Respondents (%)*
Financial  Finances, economic reasons 73
Motivation  People  are  not  aware  of  the  problem  until  it  is
pointed out to them
 Too much work/management needed to address the
problem
 Professional advice needs to be proven before being
adopted
50
Logistics  Labour, time and legalities associated with the action 27
n=22. * Does not sum to 100% as some respondents had more than one response48
‘Financial’ (73%), referring to the economic costs associated with implementing
management  actions,  was  the  most  common  barrier.  References  to  financial
constraints arose frequently throughout the interview process, with respondents
saying:
It’s important to do a cost-benefit analysis for farmers, we have our own farm
objectives, some of which may help the lake but our own interests come first.
It’s a job; you’ve got to put economics first.
In the end it’s money; and whether you can generate increased income from
doing something about salinity or whether someone pays you to do it.
‘Motivation’ (50%) proved an important factor (Table 12) covering a range of
responses, from people being unaware of the problem until it is pointed out to them, to
reluctance to adopt professional advice until it has been proven. An emergent theme,
landholders repeated the need for CALM to demonstrate that recovery actions are
working. One respondent stated:
For me it’s important too that it proves it’s actually doing the job.
The category ‘logistics’ (27%) covers the time, labour and legalities associated with
implementing a given action (Table 12).
4.8.4 Catchment Salinity Management
The  last  management-related  interview  question  asked  landholders  what  they
considered other landholders in the catchment should be doing to manage salinity
(App. 2). Researcher-derived categories of ‘replanting’ (32% of respondents) and
‘water retention’ (32%) were the most common responses, with a lesser number of49
landholders considering ‘engineering solutions’ (14%) and ‘crop diversification’ (5%)
as appropriate (Table 13).
Table 13. Salinity management actions other landholders should be adopting
Category Characteristics Respondents
(%) *
Replanting
 Replanting and revegetation
 Alley farming
 Fencing of remnant vegetation
32
Engineering
solutions
 Drainage 14
Crop
diversification
 Perennial pastures 5
Water
Retention
 Water retention on farms, water management 32
n=22. * Does not sum to 100% as some respondents did not answer
Several landholders (32%) were satisfied with how the catchment is approaching and
dealing with salinity. Four respondents (18%) mentioned perception of the salinity
problem when answering this question. They noted that unless people were aware of
or attuned to the reality of the salinity problem, they were unlikely to act to rectify it.
4.9 Promotion of the Toolibin Lake Recovery Plan
Landholders  were  asked  to  indicate  how  they  felt  the  recovery  plan  had  been
promoted. Almost three quarters of landholders (71%) considered that the plan had
been well promoted. Two distinct categories emerged as to what landholders viewed
as beneficial about promotion of the recovery plan: it ‘raised awareness’ (67%) and
demonstrated ‘CALM efficiency’ (29%) as an organisation (Table 14).50
‘Raised awareness’ (67%) as a category denotes that landholders considered they
were  made  aware  and  kept  informed  of  activities  at  Toolibin  Lake.  ‘CALM
efficiency’ (29%) covered responses relating to visible and tangible proof that CALM
as an organisation could achieve definite results, boosting landholder confidence in
their management ability. Responses as to how the recovery plan could be better
promoted focussed on the need to ‘disseminate information’ throughout the catchment
(58%) (Table 14). Three respondents (13%) were unable to answer the question on the
basis of non-involvement with the plan.51
Table 14. Promotion of the Toolibin Lake Recovery Plan
Category Characteristics Respondents
(%)*
Category Characteristics Respondents (%)
WELL
PROMOTED
 Landholders felt the recovery plan
had been well promoted
71 POORLY
PROMOTED
 Landholders felt the recovery
plan was poorly promoted
21
Good points about the plan’s promotion How to better promote the recovery plan
Raised
awareness
 Landholders were made aware of
the importance of Toolibin Lake
and recovery efforts
 Landholders are kept informed
67 Disseminate
information
 Need to improve community
awareness of the actual
problem/plan
 Regularly update plan and
concisely inform landholders  of
progress
58
CALM
efficiency
 CALM has demonstrated that they
can act effectively
 CALM showed active involvement
and dedication in/to Toolibin Lake
29
n=21. * Does not sum to 100% as some respondents did not answer52
Nine respondents (38%) made clear reference to the diminished promotion of the plan
over time. Illustrative responses include:
It was initially [promoted well], I can’t say you hear a lot about it nowadays,
reasonably quiet over the last few years.
In the early stages, [the recovery plan was promoted] fairly well. But in the
last 4-5 years, nothing. And I think that’s an issue… the major issue [is] that
it’s gone cold.
It’s  probably  one  of  those  things  [the  recovery  plan]  that  is  promoted
excessively to start with but tends to dwindle a bit after a while.
4.10 Quality of CALM’s Communication
It was evident from the data that 75% of respondents regard the quality of CALM’s
communication with landholders as good. When probed for further detail, such as
what landholders considered was good about CALM’s communication and how it
could be improved, the following responses were given. The strength of CALM’s
communication  was  categorised  by  the  researcher  as  ‘information  and
communication’ (100% of respondents) and what could be improved about their
communication as ‘liaison’ (63%) (Table 15).53
Table 15. CALM’s communication with the community
Category Characteristics Respondents
(%)
Category Characteristics Respondents
(%)*
  Good points about CALM’s communication How CALM’s communication could be
improved
Information
and
communication
 CALM
communicated
effectively with
landholders
 CALM kept
landholders
informed
100 Liaison  Needs
improvement in
communication
between CALM
and landholders,
wider community
63
n=24. * Does not sum to 100% as some respondents did not answer
The category ‘information and communication’ (100%) included all respondents in the
catchment  (Table  15);  incorporating  responses  in  relation  to  encouragement  of
landholders, raising awareness, building of relationships and the approachable nature of
local CALM officers. The following excerpts illustrate this breadth of responses:
An officer is willing to come out to catchment meetings, they are prepared to do
more on-farm visits now… CALM and landholders are gaining a mutual trust.
Their openness, the fact that they are willing to discuss any issues…willing to
seek the opinion of landholders…I think they’re just very approachable.
They certainly make us aware of what they’re doing down at the lake or what
they’d like to do.
When questioned as to how CALM could improve their communication, responses
were categorised by the researcher as ‘liaison’ (63%) (Table 15). ‘Liaison’ incorporated
a wide spectrum of responses, ranging from the need to improve and personalise
communication with landholders and provide regular informative updates, to problems54
with bureaucracy and personnel continuity. Respondents highlighted the need for a
more conciliatory approach by CALM:
If they interacted a bit more with farmers on a one-on-one basis…and not as a
policeman, you know, as an advisor.
They’ve got to realise that they’re not a law unto themselves…got to learn to be
diplomatic as well I guess.
Over a third of respondents stated that they were either unsure or considered that there
was nothing CALM could do to improve communication within the catchment (38%).
Often this was stated in conjunction with the need for farmers to be more proactive in
their approach, comments reflecting earlier findings of motivational barriers within the
catchment (Table 12). As one respondent outlined:
I don’t think they can improve a lot more…the local farmers have got to be
more interested in finding out themselves, because unless they’re willing, unless
they want to know, then it’s hopeless. [It] doesn’t matter how much you
advertise, if people aren’t interested they’re not going to notice.
4.11 Strengths and Weaknesses of the Toolibin Lake Recovery Plan
Landholders were asked to indicate what they regarded as strengths and weaknesses in
how  the  recovery  plan  was  implemented  (App.  2).  A  number  of  strengths  and
weaknesses were identified (Table 16). Landholder responses regarding strengths of the
recovery plan were categorised by the researcher as ‘increased knowledge’ (67% of
respondents),  ‘demonstrated  government  efficacy’  (42%),  and  ‘funding’  (38%).
Weaknesses were categorised as ‘stakeholder interaction’ (38%), ‘bureaucracy’ (21%),
‘fiscal’ (13%), and ‘lack of catchment involvement’ (13%) (Table 16).55
Table 16. Strengths and weaknesses of the Toolibin Lake Recovery Plan
Category Characteristics Respondents
(%)*
Category Characteristics Respondents
(%)*
                    Strengths                        Weaknesses
Increased
knowledge
 Made landholders more aware of
problem and recovery efforts
 Highlighted local and
international significance of
Toolibin Lake
67 Stakeholder
interaction
  Communication  with
landholders problematic, not
sustained
 Landholders unsure of CALM
expectations
38
Demonstrated
government
efficacy
 Government departments working
in conjunction to achieve tangible
results
 Transferable framework
applicable to other recovery
catchments
42 Bureaucracy  Government intransigence in
dealing with alternatives for
salinity management
21
Funding  Funding  made  available  as  a
direct result of recovery plan
38 Fiscal  CALM constrained by amount
of funding they receive
13
Lack of
catchment
involvement
 Hard to get whole catchment
involved, impedes progress
13
n=24. * Does not sum to 100% as some respondents had more than one answer/ did not answer56
The category ‘increased knowledge’ (67%) (Table 16) covers a range of responses,
including improving awareness of the problem and recovery efforts, highlighting the
significance of Toolibin Lake, and the use of aerial surveys. Interview excerpts
illustrate this:
The interest was put there…at least they’ve [CALM] shown there was a
problem. They’re attempting to solve the problem.
[The] recovery plan highlighted what needed to be done, and most
landholders have sort of been plugging along trying to get it done…it’s been
emphasised that a fair bit’s at stake.
‘Demonstrated government efficacy’ (42%) was mentioned in relation to CALM
demonstrating there are possible solutions to the problem, government departments
working together, the provision of a framework that can be extrapolated to other
areas, presence of well-researched decisions and the fact that work has made a visible
difference at the Lake. Respondents articulated:
Government departments working together…shows how it can all work. It’s a
framework.
I guess it’s also setting a lot of parameters for other areas, as far as
recovery’s concerned. So I think in that sense, it’s [work being done at
Toolibin Lake] a valuable tool for testing all sorts of systems.
They implemented aspects of the plan quite quickly; we were surprised by that
in terms of action by a government department.
‘Funding’ strengths of the plan (38%) were directly related to the funding received by
landholders as a consequence of recovery plan implementation. Conversely, ‘fiscal’,
in terms of financial constraints, was identified as a weakness of the plan (13%).57
Further weaknesses identified were ‘stakeholder interaction’ (38%), ‘bureaucracy’
(21%), and ‘lack of catchment involvement’ (13%) (Table 16).
‘Stakeholder  interaction’  (38%)  was  mentioned  in  relation  to  poor  transfer  of
information from CALM to landholders, lack of clear specified goals for landholders,
difficulty in getting uniform awareness and adoption of recovery actions, as well as
continuity of personnel (Table 16). As one respondent outlined:
As far as I’m concerned…probably I don’t know the whole picture. I don’t
know the goals…I think we just need to know a little bit more about it.
Further responses were:
Keeping everybody in touch I guess with the common goal, it’s probably a
constant problem. Keeping people focused.
I guess what does CALM want in terms of on-farm works from us in the future
plan.
Similarly, ‘bureaucracy’ (21%) was identified as a weakness of the plan in contrast to
‘demonstrated government efficacy’ as a strength (Table 16). ‘Bureaucracy’ was
referred to in terms of “red tape” involved when government agencies deal with
landholders,  and  the  intransigent  approach  encountered  when  dealing  with
government officials. This largely centred on the issue of deep drainage in the area.
‘Lack of catchment involvement’ (13%) arose from several landholders mentioning
the difficulty of ensuring a whole catchment approach, and the futility of acting in the
absence of such (Table 16). Some respondents (21%) were unable to provide strengths
of the recovery plan; 34% of respondents were unable to answer weaknesses of the
plan. This was due to non-involvement, or lack of knowledge of the plan itself.58
4.12 Improving Implementation of the Toolibin Lake Recovery Plan
Landholder responses concerning how they believed implementation of the recovery
plan  could  be  improved  (App.  2)  were  grouped  into  three  researcher-derived
categories:  ‘communication’  (58%  of  respondents),  ‘resources’  (50%)  and
‘engineering solutions’ (4%) (Table 17). The respondent number for this question is
reduced, given that 13 % of respondents were unable to answer.
Table 17. Improving implementation of the Toolibin Lake Recovery Plan
Category Characteristics Respondents
(%) *
Communication  Clear direction needed from CALM;
demonstrate benefit of actions
 Educate and involve wider community
58
Resources  Principally financial; more funding needed 50
Engineering
solutions
 Groundwater pumping 4
n=21. * Does not sum to 100% as some respondents had more than one response
‘Communication’ responses (58%) included reference to a lack of clear goals to aim
for; the need for CALM to involve and educate the community; revise the current
plan; demonstrate clear financial and on-ground benefits of management actions and
provide more advice (Table 17). Responses include:
Showing the result or benefit of what they want to do, a straight cost-benefit
analysis…we need objective measurements of the benefits of what we have
done or have been asked to do on our farms.
It still comes back to communication, to know what’s wanted from our
properties, as to what they want us to do here…lack of a goal to aim for at the
present.59
‘Resources’ (50%) primarily identified financial constraints within the recovery
process; emphasising the need for greater funding as a means of improving recovery
plan implementation (Table 17). As one respondent outlined:
The amount of funding to CALM…is just such an embarrassingly pitiful
amount, as to compare to what’s required, that the guys there do the best they
can with what they’ve got.
One respondent replied that greater usage of engineering solutions would be a means
of improving recovery plan implementation (Table 17).
4.13 Benefits Arising From the Toolibin Lake Recovery Plan
Landholders were asked to state how they believed they had benefited from the
recovery plan (App. 2). Only one landholder stated that they had not benefited from
the  recovery  plan,  other  responses  were  categorised  by  the  researcher  as
‘environmental’ (67% of respondents), ‘subsidy’ (25%), and ‘advice’ (21%) benefits
(Table 18). Four respondents (17%) felt unable to adequately answer the question, due
to non-involvement or ignorance of the recovery plan, reducing the number of
respondents for this question.
Table 18. Landholder benefit from the Toolibin Lake Recovery Plan
  Category Characteristics Respondents
(%) *
Environmental  Environmental benefit; trees, water management,
fencing, aesthetics
67
Subsidy  Primarily subsidy benefit 25
Advice  Improved  understandings  of  problems  and
processes
21
n=20. * Does not sum to 100% as some respondents had more than one response60
‘Environmental’ benefit (67%) incorporated aesthetic and practical benefits of tree
planting, water and stock management, and fencing. ‘Subsidy’ benefits (25%) referred
exclusively to the subsidies available as a result of the recovery plan. ‘Advice’ (21%)
was mentioned in relation to knowledge gained from the recovery experience being
applicable to other areas and a greater overall understanding of the problems and
processes (Table 18).61
5.0 DISCUSSION
This chapter discusses the most relevant results of the study in five main sections:
landholder  characteristics;  farm  management  actions;  adoption  constraints  and
incentives; evaluating CALM’s communication; and evaluating the Toolibin Lake
recovery plan.
5.1 Landholder Characteristics
5.1.1 Demographic Information
Most landholders in this study were aged 41-50 (38%), followed by those aged 31-40
(35%) (Fig. 2). Age is an important demographic characteristic for sustainable
agriculture, with younger landholders more often attributed with adopting new
sustainable practices. One major contributing factor is the ageing rural population and
corresponding reluctance to invest in new practices (Cary et al. 2001; Wallace 2001).
However the relationship between age and adoption of sustainable practices is
questionable, unlikely to be linear and is confounded by a range of factors (Curtis et
al. 2000; Cary et al. 2001; AFFA 2002b).
In a similar vein, the relationship between level of formal education attained and
adoption is supported by mixed evidence, with many Australian studies finding no
direct linkage between the two (Curtis et al. 2000; Cary et al. 2001; AFFA 2002b).
Equal proportions of landholders were formally educated to a secondary school (years
8-10) (27%) or university level (27%) (Fig. 3). Studies suggest however that younger
landholders are likely to have a higher level of education (Cary et al., 2001). This62
assumption is borne out in this study, with two-thirds (67%) of landholders under the
age of 40 having attained a university education, as opposed to only 22% of those
aged over 40 years. Given the tenuous links between these factors however, this study
does not draw any correlations or conclusions between the age and education of
landholders and the adoption of sustainable practices.
5.1.2 Values of Toolibin Lake
The values of Toolibin Lake appreciated by most landholders were ‘wildlife habitat’
(90%), ‘community value/ identity’ (86%), ‘ecological significance’ (82%) and
‘productivity of surrounding agricultural lands’ (82%) (Table 6). The high importance
accorded to most values highlights the diversity of landholder perceptions of Toolibin
Lake, and demonstrates a high level of ecological awareness among landholders,
possibly as a result of sustained local and national conservation efforts in the
catchment. Toolibin Lake has consistently been promoted on the basis of nature
conservation and community values (Table 5). These high values may also signify the
fruition of many years of education and information within the community (Table 5).
A notable difference between this study and Moore and Renton’s (2002) results is the
disparity between their results for ‘community value/identity’ (86% vs. 4%). This is a
reasonable outcome given that Moore and Renton’s study concerned privately owned
areas, as opposed to Toolibin, which is sited on public lands and therefore actively
promoted as a community asset. The fact that ‘bird watching/nature study’ (40%)
(Table 6) was found to be the least appreciated value of Toolibin Lake may be
attributable to the fact that the lake has not filled since 1996  and as such does not
support waterbirds (J. Wyland, pers. comm. 27/4/04). This in turn makes it very63
difficult  to  promote  the  Toolibin  area  to  landholders  on  the  basis  of  ‘bird
watching/nature study’.
The findings indicate a strong environmental ethic held by catchment landholders
(Table 6). Although most landholders evidence a strong stewardship ethic, research
suggests the link between ethic and adoption of sustainable farming practices is
tenuous (AFFA, 2002a). Environmental attitudes are far more weakly linked to
adoption of sustainable practices than belief about the profitability and risk associated
with those practices (Curtis 1997; Barr & Cary 2000). Hence landholder expression
of the above values, and subsequent marketing of the recovery plan to highlight the
importance of such, may not correspond to any change in landholder behaviour, or
increase in landholder adoption.
The expression of high, diverse values placed on natural areas has been reported
elsewhere (Moore & Renton 2002; Curtis & Robertson 2003). Previous studies have
demonstrated landholders identify multiple values for natural areas, though primarily
they value natural areas for ecological reasons. Curtis and Robertson (2003) in
particular noted a pattern in landholder valuation of areas: principally ecological, then
social, followed by economic values, as evident in the results (Table 6). The pattern
emerging from all three studies (this study, Moore & Renton (2002) and Curtis &
Robertson 2003)) emphasises the multiplicity of values associated with Toolibin Lake
and other conservation areas.64
5.2 Farm Management Actions
5.2.1 Farm Plans
Adoption of sustainable practices has been positively linked to the existence of a farm
plan, suggesting that landholders using a farm plan are more prepared and proactive
(Cary et al. 2001; AFFA 2002b). A similar relationship is evident from this study
(Table 7) with higher adoption rates on farm plan properties. This correlation,
however, is not supported by the work of Mues et al. (1998) or Curtis et al. (2000)
who found no relationship between the existence of a farm plan and adoption.
Earlier reports estimated some 90% of the catchment to be covered by farm plans, but
simultaneously noted implementation of the plans was highly variable (Wallace,
2003). Results showed that two-thirds (68%) of landholders do not have a farm plan.
As the preparation of farm plans is a fundamental aspect of the overall recovery plan,
poor adoption of such is not a positive sign (Bowman et al., 1992).  Jenkins (1998), in
her study of landholders in the W.A. wheatbelt, found 60% of landholders had a farm
plan, developed with assistance from mainly the Agriculture Department of W.A. as
is to be expected given the earlier date of the study. Possible reasons for the anomaly
in farm plan adoption rates between the two studies were voiced by one landholder:
I think everyone got a bit sick of it, we all got sick to the teeth of doing
plans…there’s been a lot of criticism on that, farm plans.
Such  comments  may  be  indicative  of  “Landcare  burnout”  among  catchment
landholders,  a  phenomenon  frequently  recognised  in  literature.  This  concept
embodies landholder fatigue with the seemingly endless procession of Landcare65
works that they are expected to undertake, often for ostensibly no visible reward
(Byron & Curtis, 2001). Those landholders with a farm plan (32%) developed it with
assistance predominantly from a CLC (67%), as noted by Moore and Renton (2002)
in their study. The dominance of CLC assistance indicates the majority of landholders
are using a relatively recent farm plan, as CLC’s only took over the preparation of
farm plans in the early 1990’s (Table 5).
5.2.2 Management Actions Adopted
The results demonstrate that ‘replanting’ was by far the most common management
action undertaken in the catchment (Fig. 5; Table 9). Moore and Renton (2002), in
their study of wheatbelt landholders, similarly identified revegetation as the most
common management action for landholders, as have more recent studies (Nelson et
al., 2004).  Comparisons between this study and Jenkins (1998) show the continued
prevalence of replanting as a preferred management action, although this study
demonstrates increased adoption (Fig. 5). This reflects recent CALM management
priorities for the catchment (Table 5) and may be partly in response to increased use
of policy instruments such as financial incentives to boost adoption of biodiversity
conservation (Moore 2001; Driver & Davidson 2002). Notable differences between
this study and Jenkins (1998) can be distinguished in the increased adoption rates of
‘soil treatments’ (54% to 86%) and ‘alley farming’ (6% to 61%) (Fig. 5).
Two  categories  emerged  concerning  what  landholders  regarded  as  reasons  for
undertaking management actions: ‘environmental’ (96%) and ‘farm productivity’
(21%) reasons (Table 10). These results demonstrate that catchment landholders are
acting predominantly to address biodiversity issues and improve environmental66
quality as opposed to acting primarily for financial reasons to improve agricultural
output, evidencing a high level of ecological awareness on behalf of Toolibin Lake
landholders. Once again this may be attributable to education and information
campaigns that have taken place (Table 5). It also indicates that landholders consider
degradation of environmental quality the greatest threat to their farm currently, most
notably the threat of salinity and rising water tables. This was predominantly the case
for most landholders, with salinity being identified as the greatest threat to farms both
presently and predictively. It must be recognised however that salinity inevitably
remains an important productivity and hence financial issue, which has a bearing on
the  significance  landholders  attribute  to  its  management.  Several  landholders
identified the need for  salinity management in  the catchment to  incorporate a
combination of factors, as opposed to principally revegetation. CALM is presently
considering the inclusion of surface water engineering works into the subsidy scheme,
in acknowledgement of the strong and sustained landholder interest in such actions
(P. McCluskey, pers. comm. 4/6/04).
Although the results reveal widespread landholder uptake of management actions
within the catchment, adoption has not been as good or uniform as hoped (Wyland et
al., 2004), also noted by Curtis and Robertson (2003). Non-adoption of conservation
farming practices by farmers indicates land degradation is not primarily a technical
problem, but has social, cultural, perceptual and financial aspects (Higgins et al.,
2001). There is a pressing need for research into these issues if adoption is to be
improved. The discontinuity of cause and effect associated with salinity and water
management  is  one  perceptual  factor  that  may  explain  the  irregular  uptake  of
recovery actions within the Toolibin catchment. The phenomenon of upper catchment
landholders being less affected or less aware of the salinity problem, which is67
predominantly experienced in the lower catchment, is well documented (Curtis et al.,
2001). This trend was of some concern to CALM management several years ago
(Wallace, 2003), however this study shows the phenomenon is not well developed in
Toolibin  catchment,  with  the  majority  of  landholders  evidencing  a  proactive,
preventative approach to salinity management. Many landholders spoke, during the
interviews, of their actions to allay salinity for the benefit of others in the catchment
(Table 10).
5.2.3 Biodiversity Management Actions
The two most highly adopted management actions; ‘replanting/revegetation’ and
‘fencing of bushland’, along with ‘alley farming’, are biodiversity management
actions, recovery plan activities aimed at retaining and increasing biodiversity in the
catchment (Fig. 5). All three actions are subsidised (Table 5; Table 7). When Jenkins
(1998) undertook her study, subsidies were only available for replanting and fencing.
Two-thirds (68%) of landholders were influenced by CALM funding in their decision
to adopt management actions and this was presumably the incentive driving increased
adoption.  Given  that  this  funding  was  focused  on  subsidising  biodiversity
management actions, predominantly revegetation (Table 5),  the prominence of
replanting as a favoured management action is a logical progression (Fig. 5; Table 9,
Table 11).
The dramatic increase in alley farming adoption noted in this study may reflect the
availability  of  subsidies  for  the  action,  lessening  the  financial  burden  on  the
landholder. The fact however that several non-subsidised actions were adopted at a
higher rate than alley farming (Fig. 5), which was subsidised, may reflect landholder68
lack of confidence in alley farming as a viable recovery action, as voiced by one
landholder:
I will plant more trees, but I am unconvinced by alley farming. Planting trees
on contours and creek lines, I agree with that but not alley farming.
Another respondent outlined:
An issue with the oil mallees, we haven’t got an industry…no one believes its
commercial at this end of things, so no-one will invest. So there’s a stalemate.
Lack of confidence in recommended management actions is acknowledged as a
barrier to the adoption of such practices, along with factors such as complexity, risk
and compatibility with existing social norms (Vanclay & Lawrence 1995; Barr &
Cary 2000; Curtis & Robertson 2003). These factors need to be considered in addition
to the existing uncertainty surrounding the future of the local oil mallee industry,
which was articulated as a significant factor in landholder reluctance to adopt alley
farming on their property. Recent developments may however have an impact on this
uncertainty,  with  the  oil  mallee  processing  plant  receiving  funding  to  allow
construction completion, providing an economically viable receptacle for oil mallees
planted within the catchment (S. Harvey, pers. comm., 25/6/04). Similarly, poor
uptake of perennial pastures (29%) reflects landholder perception of the practice as
risky and unsuited to the local environment, as illustrated by the following extract:
Lucerne is an example of that, where it hasn’t been all that well done. There’s
still too many failures in establishment. People tend to have only one more go,
then they won’t touch it.69
In fact, many of the recommended plant based management actions nationally are still
suboptimal in terms of ecological sustainability, as well as economic viability
(Walker et al. 1999; Curtis & Robertson 2003).
5.2.4 Sustainable Agriculture Management Actions
The high adoption rate of non-subsidised sustainable agriculture management actions,
such as ‘soil treatments’ (86%), ‘contour banks/drains’ and ‘no/minimum tillage’
(both 79%) (Fig. 5) indicated landholder willingness to adopt management actions
irrespective of subsidies, if that action was deemed by the landholder as beneficial to
farm productivity. Jenkins (1998) noted a high adoption rate of such non-subsidised
actions, as do more recent studies (Nelson et al., 2004).
The importance attached to ‘engineering solutions’ as a future management action is
an important area of focus (Table 9; Table 11). ‘Engineering solutions’ refers to the
issue of drainage, predominantly deep drainage
1. Only one landholder (4%) felt that
drainage was currently the most important action on their property, however 32% of
respondents indicated that this would be their most preferred action in the future
(Table 9). These results are in line with the premise that deep drainage is rapidly
becoming seen as a major tool to combat salinity. The as-yet low adoption rate
however reflects the fact that deep drainage is often not viewed as a preferred
management tool by government agencies in light of the associated risks, costs and
inconsistent effectiveness of drainage (Deep Drainage Taskforce, 2000). Similarly,
‘engineering solutions’ were popular as a management action landholders felt they
should already have adopted on their property (Table 11). These results are perhaps in
                                                   
1 Deep drainage refers to sub-surface drainage, as opposed to shallow (surface) drainage70
accordance with rising levels of Landcare burnout leading to widespread discontent
with existing management practices (Curtis & Van Nouhuys 1999; Byron & Curtis
2001), reflected in desire to undertake catchment-wide engineering solutions, an
aspiration acknowledged by the existing recovery plan (Bowman et al., 1992).
5.3 Adoption Constraints and Incentives
5.3.1 Constraints to Adoption
Various  management  constraints  facing  landholders  were  explored  (Figure  6).
Predetermined questionnaire categories ascertained that landholders considered  ‘cost
of materials and equipment to carry out work’ (77%), ‘lack of time/access to labour to
carry out work’ (67%), and ‘lack of funding/subsidies’ (63%) as posing the greatest
impediment  to  adoption  of  management  actions  on  their  property  (Figure  6).
Similarly, interview responses as to reasons for not undertaking management actions
were categorised as ‘financial’ (73%), ‘motivation’ (50%) and ‘logistics’ (27%)
(Table 12).
The emergence of the category ‘financial’ (Table 12) emphasises the importance of
financial remuneration in improving both actual adoption and the extent of adoption
of management actions. The articulation of the ‘logistics’ category (Table 12) echoes
important conclusions from above (Fig. 6), where 67% of respondents ranked ‘lack of
time/access to labour’ as an important/very important management constraint. The
emergence of ‘motivation’ as a category (Table 12) differs from frequently cited
barriers; motivation is not mentioned as a common constraint to the adoption of
management actions (AFFA 2000; Barr & Cary 2000).71
The occurrence of a motivational constraint to adoption in the Toolibin catchment
may result from the relatively long history of recovery actions and subsequent
landholder burnout. With so much attention focused on Toolibin Lake, landholders
are frustrated by the lack of visible results from recovery actions undertaken.
‘Motivation’ is an important obstacle to overcome, one in which the improved and
sustained use of information and communication is invaluable. Motivation by itself
however is not a sufficient condition for adoption to occur; it needs to be coupled
with access to financial capital if adoption is to occur on any significant scale (Cary et
al., 2001).
These findings point to a decided emphasis on financial constraints, supporting
current accepted wisdom regarding constraints to landholder adoption of management
actions (AFFA 2000; Cary et al. 2001; Wallace 2003; Nelson et al. 2004). Studies
show that lack of on-farm profitability is a major factor in limiting adoption of
management actions (Barr & Cary 2000; Curtis et al. 2001; Curtis & Robertson
2003). There are many similarities between the findings of this study and work of
Curtis and Robertson (2003) and Moore and Renton (2002). Both found cost to be the
dominant constraint experienced by landholders, followed by lack of time/labour.
Such unifying constraints spanning a range of management actions suggest the
potential for mutual resolutions that are applicable on a catchment-wide scale.
5.3.2 Incentives to Adopt
Related to ascertaining management barriers is determining appropriate incentives to
overcome landholder reticence to adopt management actions. Landholders selected
‘better financial support’ (79%), ‘better compensation for non-productive land’ (64%)72
and ‘evidenced-based information on the benefits of management actions’ (64%) as
providing the greatest incentives to undertake management actions (Figure 10). These
findings concur with Jenkins (1998), who found financial compensation to be the
most important incentive for landholders in adopting conservation management
actions, followed by information on management benefits.
The importance of financial incentives has already been established; as has the
necessity  of  improved  communication  between  relevant  parties.  The  need  for
improved communication is related to earlier findings of motivational barriers (Table
12), where it is evident that landholders require substantiation of professional advice
before implementation of management actions. This links into conservative attitudes
towards risk, with landholders concerned that capital outlay will not return expected
benefits (Vanclay & Lawrence, 1995). This in turn may be financial self-preservation,
given the importance of financial constraints within the catchment (Fig. 6; Table 12)
and as demonstrated elsewhere (Barr & Cary 2000; Curtis & Robertson 2003).
Feedback, consultation and communication between stakeholders is fundamental in
developing effective relationships (Kingma & Beynon, 2001) and as such, clear and
eloquent communication between government agencies and landholders may prove
instrumental  in  overcoming  this  motivational  impediment  and  hence  result  in
increased adoption of management actions.
5.3.3 CALM Subsidies
A common way of encouraging adoption of sustainable practices is the use of
financial incentives as a cost-sharing method to compensate farmers for management
actions that provide wider environmental benefits (Binning & Young 1999; Barr &73
Cary  2000).  Two-thirds  (68%)  of  landholders  indicated  that  CALM  subsidies
influenced their decision to adopt management actions. CALM subsidies have been
consistently available for revegetation activities and in recent years CALM has been
much more proactive in the development of revegetation schemes (Table 5). These
facts were reflected perhaps in the high adoption rates of revegetation actions (Fig. 5).
Comparisons with Jenkins (1998) show that the amount of funding available from
government agencies has increased; the proportion of landholders accessing subsidies
for revegetation has increased from 15% to 65%; for fencing, uptake of subsidies has
increased from 26% to 46% of landholders accessing funding. The increase in subsidy
uptake most likely contributed in a large part to the increased adoption rates observed
(Fig. 5).
These  findings  reiterate  the  importance  of  providing  financial  incentives  for
landholders to undertake recovery actions. However although financial incentives and
market-based instruments are the primary means of supporting conservation outcomes
on private land, their use needs to be supported by cross-compliance measures and
they need to complement the use of other conservation initiatives, for example labour
provision (Binning & Young 1999; Cary et al. 2001). In light of this, future CALM
policy places emphasis on the development of an integrated approach to management
and supports the idea of labour provision on a conditional basis (P. Lacey, pers.
comm., 28/7/04).
Landholders were not asked to specify the amount of their own funds they spent, or
conversely how much funding they received for subsidised management actions. This
would have been a useful indicator in determining a ‘threshold level’ for subsidies in
the future. The majority of landholders (86%) said that the subsidies affected their74
scale of implementation of the same management actions. Given these results, this
may be an area where adoption of recovery actions can be improved on a catchment
scale; provision of increased funding may well correlate with increased magnitude
and consistency of adoption.
5.4 Evaluating CALM’s Communication
5.4.1 Quality of CALM’s Communication
The majority of landholders (75%) regarded the quality of CALM’s communication
within the catchment as good. Strengths of CALM’s communication were categorised
as ‘information and communication’ (100%); what could be improved about their
communication as ‘liaison’ (63%) (Table 15). This reflects the fact that CALM has no
official policy for liaison within the catchment, with early contact being disseminated
via the TLCG and more recent contact made on a necessity basis alone (Table 5).
The  category  ‘liaison’  (63%)  contrasts  with  the  category  ‘information  and
communication’ (100%), which all landholders considered as a strength of CALM’s
communication (Table 15). Again, the importance of communication and information
dissemination throughout the catchment emerges. Moore and Renton (2002) noted
respondents explicated the need for CALM to have a more visible presence in the
wheatbelt, a sentiment echoed within the Toolibin catchment. Respondents often
made distinction between local CALM officers and the organisation “CALM”,
indicating the importance of CALM-landholder interactions at the catchment level in
maintaining amicable and productive relationships. Moore (1995) notes that trust of
government agencies is often based on interpersonal as opposed to organisational75
trust, necessitating continual interpersonal contact between agency officers and
communities. This is therefore an important aspect of communication within the
catchment that CALM needs to foster and further develop. Positive outcomes at
Toolibin Lake have been emphatically dependent on positive interactions between a
range of stakeholders, both private and public (Wallace, 2001). Poor relationships
between key stakeholders mean that NRM outcomes will continue to be suboptimal
and opportunities to enhance NRM practices may be lost (Kingma & Beynon, 2001).
CALM has previously acknowledged the difficulty of maintaining an adequate level
of liaison within the catchment (Wallace, 2003).
5.4.2 Promotion of the Toolibin Lake Recovery Plan
The fact that most landholders (71%) considered the plan had been well promoted,
serving to ‘raise awareness’ (67%) and demonstrate ‘CALM efficacy’ (29%) (Table
14) reflects positively on CALM efforts to promote the recovery plan and educate the
community. The expression of landholder desire for CALM to further ‘disseminate
information’ throughout the catchment (58%) (Table 14) is another reiteration of the
importance of information and communication between stakeholders in the catchment
as well as a reflection of the decline in prominence of the TLCG as an information
dissemination medium. This category is centred on the premise that recovery plan
content and delivery needs to correspond to community requirements (Kingma &
Beynon, 2001). Failure to do so jeopardises community ownership and involvement
in the recovery process.
The number of landholders who felt unable to answer the question, based on self-
professed ignorance of the recovery plan, points to a perceived shortcoming on behalf76
of  CALM’s  information  and  communication  efforts  throughout  the  catchment.
Further reference to the need for improved, sustained communication and information
exchange between stakeholders is evident in landholder discernment of diminished
promotion of the recovery plan. Nine respondents (38%) made clear reference to the
diminished promotion of the plan over time. As one landholder summarised:
In the early stages, [the recovery plan was promoted] fairly well. But in the
last 4-5 years, nothing. And I think that’s an issue… the major issue [is] that
it’s gone cold.
5.5 Evaluating the Toolibin Lake Recovery Plan
5.5.1 Strengths and Benefits of the Toolibin Lake Recovery Plan
Table 15 demonstrates broad landholder recognition of the strengths associated with
the recovery plan. Landholders identified several strengths, categorised as ‘increased
knowledge’ (67%), ‘demonstrated government efficacy’ (42%) and ‘funding’ (38%)
(Table 16). ‘Funding’ strengths of the plan (38%) were directly related to the funding
received by landholders as a consequence of recovery plan implementation. The
focused recovery approach and strong partnerships between government agencies has
been successful in attracting the necessary long-term funding for the Toolibin Lake
project (Bowman et al., 1992). The fact that ‘funding’ emerged as a strength of the
plan  corresponds  to  earlier  findings  emphasising  the  importance  of  financial
remuneration in encouraging landholder adoption. ‘Increased knowledge’ (67%)
(Table 16) reflects the fact that the importance of Toolibin and recovery efforts was
emphasised to landholders and that they considered themselves adequately informed.
This relates to earlier findings of a similar nature (Table 14; Table 15). Similarly,77
responses of ‘demonstrated government efficacy’ (42%) (Table 16) is related to
earlier findings of ‘CALM efficacy’ (Table 14).
Landholders considered that they had benefited in several ways from the recovery
plan. Responses were categorised as ‘environmental’ (67%), ‘subsidy’ (25%), and
‘advice’ (21%), with only one landholder stating they had not benefited (Table 18).
These results further support earlier findings indicating broad landholder recognition
of strengths of the recovery plan (Table 16). This recognition in turn may act as a
stimulus  for  greater  adoption  of  recovery  actions,  as  observability  of  benefits
increases the chances of adoption of that practice (Barr & Cary 2000; Cary et al.
2001). Given the prominence of financial restrictions (Fig. 6, Table 12), landholder
appreciation of the benefits they can gain from implementing recovery actions may be
a crucial factor in increasing adoption rates, by demonstrating the advantages of such
actions.
5.5.2 Weaknesses and Improving Implementation of the Toolibin Lake Recovery
Plan
Weaknesses identified, namely ‘stakeholder interaction’ (38%), ‘bureaucracy’ (21%),
‘fiscal’ (13%), and ‘lack of catchment involvement’ (13%) (Table 16) are resonant of
earlier findings (Fig. 6; Fig. 7; Table 12). ‘Stakeholder interaction’ (38%) emerged as
a detraction to the efficacy of the recovery plan, in contrast to earlier findings of
‘increased  knowledge’  as  a  strength.  However  the  strengths  associated  with
‘increased  knowledge’  outweigh  the  weaknesses  of  ‘stakeholder  interaction’
identified (Table 16). ‘Stakeholder interaction’ is comparable to earlier findings78
concerning the need to better ‘disseminate information’ (Table 14) and improve
‘liaison’ (Table 15).
‘Bureaucracy’  (21%)  was  identified  as  a  weakness  of  the  plan  in  contrast  to
‘demonstrated government efficacy’ as a strength (Table 16), although the relative
importance  diminished  and  emphasis  changed.  ‘Bureaucracy’  was  mentioned
predominantly in relation to the issue of deep drainage, possibly related to the fact
that deep drainage is currently subject to complex regulation and administrative
procedures (Deep Drainage Taskforce, 2000). Similarly, ‘fiscal’ was a category for
weaknesses of the plan (13%) as opposed to ‘funding’ strengths (Table 16), however
the emphasis changed to CALM being limited by finances and its proportional
importance diminished. As before, ‘fiscal’ weaknesses are strongly related to earlier
findings concerning financial constraints and the importance of financial incentives
(Fig. 6; Figure 10; Table 12).
Landholder responses as to how to improve implementation of the recovery plan were
grouped into three researcher-derived categories: ‘communication’ (58%), ‘resources’
(50%) and ‘engineering solutions’ (4%) (Table 17). These findings reinforce earlier
results (Fig. 6; Table 9; Table 10; Table 15; Table 16), with landholders placing
emphasis  on  communication  and  information  between  stakeholders,  financial
constraints, and catchment willingness to trial engineering works. These findings
reiterate the emerging themes and patterns from the Toolibin catchment.
The study has provided valuable insights into how the Toolibin catchment community
views recovery planning and salinity control within the catchment. This insight gives
CALM and other agencies involved direction as to how to improve and further align79
recovery planning with community needs. It must be remembered however that as the
census was of the Toolibin catchment only, the results and subsequent discussion
represent the situation within the Toolibin Lake catchment alone and are not intended
to be applicable to other locations. However, given that the findings in a large part
support those from earlier studies and literature, it may be assumed that the situation
as interpreted at Toolibin Lake echoes that found nationally and as such the results
from this study may cautiously be extended to other similar situations.80
6.0 CONCLUSION
6.1 Summary
The problems posed by the precarious state of biodiversity and natural ecosystems in
Australia have increased in prominence over recent years, with authorities subsequently
realising the urgent imperative to address these environmental issues before it is too late
(ANZECC,  2001).  An  established  mechanism  to  achieve  NRM  and  biodiversity
protection is recovery plans, effectively detailed guidelines that prescribe management
actions for threatened species and ecological communities. However, to engender
optimal success and ensuing sustainability of recovery efforts, it is vital to facilitate
community participation in the recovery process (Conroy 2001; AFFA 2004).
The necessity of community participation in NRM and recovery planning highlights the
need for research into the socio-cultural, ecological and technological environments in
which landholders operate, encompassing their values, beliefs and interests (Higgins et
al., 2001). The determination of these characteristics was the focus of this study, guided
by the following research question:
How can recovery planning and associated activities within the Toolibin Lake
catchment be improved?
This research question was further defined by the following research objectives:
  Describe the general characteristics of farmers in the Toolibin Lake Catchment,
including their values with regard to the Lake;81
  Analyse the influence of recovery planning on land and water management
activities on farms in the Toolibin Catchment;
  Analyse landholder’s views regarding the recovery planning process, including
its strengths and weaknesses; and
  Recommend  how  recovery  planning  and  activities  for  Toolibin  could  be
improved  (in  terms  of  getting  more  recovery  activities  implemented  and
stronger community engagement).
A case study approach was followed to address the research question and objectives.
The case study was of an exploratory nature, using multiple sources of evidence
including document review, informal discussions with key CALM staff, landholder
questionnaires and landholder interviews. Document review and discussions with key
CALM staff provided the management background and history for Toolibin in relation
to recovery plan implementation. A census of catchment landholders was conducted by
means of a mail-out questionnaire. The questionnaire was in part devised from previous
similar landholder surveys to allow for later comparison of findings; however the
questions were designed specifically for the Toolibin catchment. Descriptive statistics
were used to describe landholder responses including their values, management actions
adopted and constraints to management.
The questionnaire was followed by personal, face-to-face interviews with the same
landholders. Qualitative analysis was used to examine interview transcripts, which were
hand coded according to the grounded theory approach (Strauss & Corbin, 1990).
Pattern coding was used to separate and compile interview information obtained from
landholders. From this, researcher-derived categories were used to illustrate emerging82
theories from the data (Charmaz, 1983). The interview results further supported earlier
questionnaire  findings  concerning  landholder  values,  management  actions  and
constraints, as well as eliciting information on landholder views regarding CALM’s
communication and strengths and weaknesses of the Toolibin Lake recovery plan.
The  study  provided  the  following  findings,  presented  according  to  the  research
objectives.
Describe the general characteristics of farmers in the Toolibin Lake Catchment,
including their values with regard to the lake
Landholders  valued  Toolibin  Lake  for  a  variety  of  reasons,  but  particularly  for
ecological and social reasons. These findings are supported by earlier work such as that
of Moore and Renton (2002) and Curtis and Robertson (2003). Land management
priorities  focused  on  ‘replanting/revegetation’  as  the  most  important  action  for
landholders, with almost total (93%) catchment adoption. This was followed by
‘fencing’ and ‘soil treatments’ as the second most implemented management actions.
Replanting is similarly seen to be the most favoured management action in several
comparable studies (Jenkins 1998; Moore & Renton 2002; Nelson et al. 2004). Half
(50%) of the catchment indicated ‘replanting’ would constitute their most important
management priority in the future, followed by ‘engineering’ solutions.
Analyse the influence of recovery planning on land and water management activities on
farms in the Toolibin Catchment
The  influence  of  recovery  planning,  in  the  forms  of  farm  planning  and  CALM
subsidies, on adoption of management actions within the catchment was investigated.
The presence of a farm plan was weakly linked to increased adoption of sustainable83
management practices. Given that this link has been proven tenuous elsewhere (Mues et
al. 1998; Curtis et al. 2000), combined with poor adoption of farm plans within the
catchment, this study was wary of drawing any conclusions between the presence of a
farm plan and adoption. The poor adoption of farm plans (32%) perhaps indicated the
incidence of Landcare burnout within the catchment as noted by previous studies
(Byron & Curtis 2001; Wallace 2003).
The availability of CALM subsidies emerged as a decisive factor in landholder
adoption of certain management actions. Jenkins (1998), as well as many other studies,
demonstrated the positive effects subsidising management actions have on adoption.
Funding almost certainly contributed directly to the high adoption of recovery plan
‘biodiversity’ actions, namely ‘replanting’, ‘fencing’ and, to a lesser degree, ‘alley
farming’.  These  activities  received  the  most  funding  of  all  management  actions
undertaken by landholders and the importance of such funding schemes in encouraging
landholders to adopt biodiversity management actions that provide off-site or wider
catchment environmental benefits cannot be emphasised enough. The fact that alley
farming  had  a  lower  than  anticipated  adoption  rate  reflects  landholder  lack  of
confidence in its’ economic viability as well as their conservative attitudes to risk
(Vanclay & Lawrence 1995; Barr & Cary 2000; Curtis & Robertson 2003).
Analyse landholder’s views regarding the recovery planning process, including its
strengths and weaknesses
Landholders generally believed the recovery plan had been well promoted, with all
landholders signifying that they considered the strengths of CALM’s communication to
be ‘information and communication’ (100%). A similar category was however elicited
as an impediment to productive relationships within the catchment, with landholders84
identifying difficulties arising concerning issues of ‘liaison’ between landholders and
CALM. This apparent anomaly demonstrated that landholders recognised the efforts
made by CALM staff to involve them in the recovery process while also recognising a
need for greater interaction between themselves and CALM. Opinion of the recovery
plan  was  generally  favourable,  with  landholders  noting  that  the  recovery  plan
‘increased  knowledge’  ‘demonstrated  government  effectiveness’  and  provided
‘funding’ as its main advantages. The latter is related to findings regarding the
significant positive effects of providing financial assistance as a means of increasing
adoption, as noted by numerous other studies (Jenkins 1998; Curtis & Robertson 2003;
Nelson et al. 2004). The majority of respondents also identified ‘environmental’
benefits arising from the recovery plan.
Weaknesses of the plan were identified by a lesser number of landholders, with
responses categorised as ‘stakeholder interaction’, ‘bureaucracy’, ‘fiscal’, and ‘lack of
catchment  involvement’,  with  ‘stakeholder  interaction’  identified  as  the  main
impediment  of  the  recovery  plan.  This  has  important  and  obvious  management
implications, as successful outcomes within the catchment depend on constructive
relationships between key stakeholders (Kingma & Beynon 2001; Wallace 2001).
Further hindrances of the recovery plan were established in barriers identified by
landholders to the adoption of management actions. Consistent responses across a range
of questions found ‘financial’ cost to be the most important barrier to adoption of
management actions, followed closely by ‘logistical’ and ‘information’ barriers. Work
by  Jenkins  (1998),  Moore  and  Renton  (2002)  and  Curtis  and  Robertson  (2003)
reinforces the prominence of these barriers. The emergence of the category ‘motivation’
was an interesting finding, signifying a large degree of landholder burnout within the
catchment. This is not a commonly cited constraint to adoption of management actions85
(Barr & Cary, 2000), although Landcare burnout has been shown to be a common
phenomenon in other studies (Byron & Curtis 2001; AFFA 2002a).
6.2 Management Recommendations
Given the findings from the study it is possible to make a number of management
recommendations pertinent to improving the implementation of recovery planning at
Toolibin Lake, as well as improving NRM activities on surrounding farmland. It must
be noted however, that given the high proportion of privately managed land within the
catchment, CALM as an agency remains constrained in actions it can undertake.
Furthermore, CALM is constrained in fiscal matters and hence must work within its
financial limits, a stipulation that precludes a greater degree of recovery work within
the catchment.
The  management  recommendations  below  have  been  generated  from  careful
consideration of the results arising from landholder perceptions and beliefs within the
catchment. They are proposed as ways to enhance the efficiency of recovery planning
and landholder involvement in the Toolibin Lake catchment. However, the general
principles implicit in the following recommendations are pertinent to any recovery
planning or NRM activity, nationally or internationally, that incorporates elements of
community participation.
1.  Consider implementation/research into management actions identified as most
desirable by landholders
The high importance and desirability accorded by landholders to the use of ‘engineering
solutions’ as a management action for the future signifies an area in which CALM may86
be able to enhance landholder adoption and CALM-landholder relations within the
catchment. The viability of engineering solutions however will be dependant upon
financial, environmental and catchment adoption continuity issues. There is a need for
coordination  between  landholders,  CALM  and  other  local  and  state  government
departments as drainage is simply not feasible as a management action unless the entire
catchment is involved, allowing the development of an integrated drainage system. The
current CALM focus on replanting as the favoured management action within the
catchment presents some difficulties; however, given that drainage has already received
recognition as a future possibility within the existing recovery plan, its emergence as a
CALM-preferred management action throughout the catchment may be realistic.
2. Implement  regular,  sustained  communication  and  information  with  catchment
landholders
A  consistent  finding  throughout  the  study  was  varying  degrees  of  landholder
dissatisfaction with the quality and continuity of CALM’s communication with the
catchment. This is an issue that requires ongoing commitment to having dedicated
Toolibin officers. There must be an increase in communication and information
exchange  between  CALM,  other  relevant  government  agencies  and  catchment
landholders. There are several feasible ways of doing this. Firstly, there needs to be
greater information dissemination to landholders. The most acceptable form this can
take is by way of a regular email or fax update of the current situation, including for
example details of piezometer levels, future plans and works. The optimal frequency for
this is debatable; however a six-monthly update should be achievable. Short and
concise, the update must be delivered to all landholders in the catchment, not simply
those actively involved in remedial actions. In addition, consideration should be given87
to producing a short informative section to be included in the local paper at regular
intervals, allowing for information dissemination to the wider community.
Secondly,  there  is  scope  for  CALM  to  host  regular  gatherings  with  catchment
landholders, either at Toolibin Lake or elsewhere, to personally inform landholders of the
situation and future intentions. This has been tried before, with limited success, however
sustained landholder interest in such an idea warrants a retrial. Although this exercise
would mainly constitute a summary of the above regular updates, the personalised contact
between CALM and landholders would be beneficial. It would be useful to offer
enticement, perhaps in the form of a following barbeque, to maximise landholder
attendance. The meeting should ideally be attended by several CALM officers, including
the Toolibin Lake recovery officer and district manager. Such a forum could be used to
provide an opportunity for landholders to air grievances and clarify misunderstandings,
increasing the accessibility of CALM and hence enhancing liaison between CALM and
landholders. Landholders want greater representation in decision making. The forum
could also act as an arena to nominate catchment representatives to be further involved
with CALM and other agencies in decision making.
Finally, landholders expressed concern at the lack of a visible CALM presence in the
catchment. Where practicable, CALM officers should get out to the catchment and
liaise with all landholders, with careful attention paid not to bias visits towards active
landholders. Ongoing commitment to the Toolibin Lake Recovery and Technical
Officer positions is required. All landholders would benefit from liaison with CALM
staff, particularly those who are currently not active in remedial works. This action
however is restricted by logistical constraints that reduce its feasibility.88
3. Foster and support further development of the Toolibin Lake Catchment Group
While it exists as an independent entity, the Toolibin Lake Catchment Group (TLCG)
would benefit from greater liaison with CALM staff. Any administrative, knowledge or
technical support from CALM would be beneficial in bolstering the efforts of the
TLCG. The TLCG network is valuable in influencing attitudes and behaviours within
the  catchment,  as  well  as  providing  an  indispensable  forum  for  information
dissemination for CALM. Further, CALM-TLCG interactions provide an important
opportunity to foster social capital and trust, a necessity in establishing good catchment
relations. CALM should consider inclusion of information concerning the efforts and
progress of the TLCG in their regular information updates to landholders; this may help
to increase membership and attendance.
4. Investigate possibilities for greater scope and availability of subsidies
The findings from this study show that landholders consider financial constraints as
posing the greatest barrier to adoption of management actions on their properties. In
this sense, the importance of subsidies can not be emphasised enough. The current
scope of subsidies offered by CALM are those available for replanting; further, they are
primarily directed towards biodiversity as opposed to commercial plantings. This fairly
limited extent constrains landholders in management actions that they can afford to
adopt, hence the high adoption rate of subsidised replanting.
Although limited by fiscal, institutional and political constraints, this is an area where
CALM  could  look  at  relaxing  the  stringent  standards  that  currently  apply  to
revegetation subsidies, such as location and what type of plantings can occur. For
example, removing the differential subsidy rate for upper versus lower catchment,89
where landholders on the flats receive a greater subsidy to replant than those further up
the catchment, would be beneficial. One uniform subsidy rate, sustained at the higher
rate available to flats landholders, would provide further incentive for upper-catchment
landholders to adopt more replanting. A viable way to increase awareness and uptake of
subsidies would be to include details of subsidies available for management actions in
the regular information updates sent to landholders (see above).
5. Initiate renewed promotion of the revised Toolibin Lake Recovery Plan
Findings from the study indicate landholders consider the recovery plan was not
promoted  on  a  sustained  basis,  leading  to  loss  of  interest  and  hence  lessened
participation in recovery efforts. Once completed, the revised recovery plan should be
widely promoted throughout the community, on all levels from primary and secondary
schools, to local papers, councils and community groups. In particular, stakeholders
within the Toolibin catchment require specific information from CALM as to what is
expected from themselves and their properties in terms of on-farm works. This would
involve briefing landholders regarding goals and targets to aim for, as well as providing
a general direction for management. Issues concerning sustained promotion would be
addressed by use of regular information updates to landholders (see above).
6.  Investigate developing multi-farm management agreements for the Toolibin catchment
The problems identified by both landholders and CALM staff associated with lack of
continuity in landholder adoption of management actions poses serious impediments to
the effectiveness of recovery actions within the catchment. Given the spatial complexity
inherent in NRM issues, the development of multi-farm agreements would help to
overcome integration problems across individual property boundaries. The agreements90
may also exert a sense of ‘peer pressure’ on landholders who do not participate in
collective action. The agreements could take a range of forms from simple to complex.
For example, an agreement to revegetate a certain portion of property within a given
time frame would be acceptable initially.
6.3 Future Research Recommendations
Given the prominence and intractability of financial constraints to adoption within the
catchment, an important area for future research lies in the development of new and
efficient policy instruments and approaches. This requires research into not only
economic incentives to adopt, but looking into aspects such as property rights regimes,
institutional arrangements, cooperative approaches (such as multi-farm management
agreements) and covenants. Such an approach acknowledges the diverse nature of
NRM issues and will go some way in embracing the social, economic, institutional,
legal, commercial and policy facets involved in NRM. In this sense, researchers should
take note of the further-developed situation that exists in the U.S.A. and U.K., where
use of these extensive policy approaches is well developed and has proved to be
effective in dealing with complex NRM issues on private property (Conroy, 2001).
Research is currently being undertaken into using cost sharing methods as a way to
increase adoption within the Toolibin catchment. This work will also be invaluable in
determining ways to increase landholder adoption within the catchment.91
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TOOLIBIN  LAKE CATCHMENT  SURVEY
Your  feedback  is  important  to  us.
Hello
The School of Environmental Science at Murdoch University is surveying landholder
views regarding Toolibin Lake and the Toolibin Lake Recovery Plan.
We would like to thank you for your time and assistance in filling in this questionnaire.
Your  feedback  is  greatly  appreciated  and  will  be  helpful  in  deciding  the  future
management of Toolibin Lake. The questionnaire should take about 30 minutes to
complete and your responses will remain anonymous. Please note any queries whilst
filling in the survey and I will be happy to go through these with you when I come to pick
up the completed questionnaire.
Thank you,
Jenni Munro
BSc (Hons) (Environmental Science)
Murdoch University
South Street, Murdoch   WA   6150
Phone: (08) 9360 6399
If you want further information on this survey, please contact Dr Sue Moore, Murdoch
University, ph. (08) 9360 6484 or at home on (08) 9385 3327.SECTION  A
LANDHOLDER  AND  PROPERTY  INFORMATION
Questions 1-9 seek background information about you and your property.
1. What is the total area of land owned or managed by you in the Toolibin Lake
Catchment (from now on referred to as ‘your farm’)?
 hectares
2. How long have you owned/ managed your farm?
 years
3. What is the approximate area of remnant vegetation on your farm?
 hectares
4.  How many hectares of remnant vegetation have been cleared on your farm over the
last ten years?
 hectares
5.  How would you rate the health of remnant vegetation on your farm?
Please tick the appropriate box.
  Poor, extremely degraded
  Very degraded
  Healthy
  Very healthy, few problems
  Vibrant, pristine condition
6.  What is your age?
Please tick the appropriate box.
  Under 21
   21-30
  31-40
  41-50
  51-60
  More than 60 years7.  What is the highest level of formal education that you have completed?
You may tick more than one box.
  Primary School
  Secondary School (years 8, 9 or 10)
  Secondary School (years 11 or 12)
  Technical College
  Agricultural College
  University
  Courses related to farming
  Other (please specify) _______________________________________
8.  Are you a member of any of the following groups or organisations?
You may tick more than on box.
 Land Conservation District Committee
  Toolibin Lake Catchment Group
  W.A. Farmers Federation
  Land Management Society
  Greening Australia (WA)
  Nature Conservation Group (e.g. Wildflower Society, Naturalist Society)
  Facey Group
  Other- please specify -----------------------------------------------------------9.  This question seeks information on the reasons, if any, that you value Toolibin
Lake.
Please tick the most appropriate box for each reason.
Why is Toolibin
Lake Important
to You?
Not
Important
Not very
Important
Somewhat
Important
Very
Important
Extremely
Important
Aesthetic
reasons
Ecological
significance
Bird watching/
nature study
Wildlife habitat
Community
value/ identity
Productivity of
surrounding
agricultural
lands
Other (please
specify)
________________________________________________________________________SECTION  B
FARM  MANAGEMENT  AND  RECOVERY  OF  TOOLIBIN  LAKE
Questions 10-14 ask for information about the management of your farm. Work
could have been carried out by you or others.
10.  Do you have a farm plan for managing your property? This is where you have a
map of your property and a list of actions to be taken over the next few years.
Please tick the appropriate box.
  Yes
  No (if no, go to question 12)
11.  If yes, who helped you develop the plan?
Please tick the appropriate box.
  Department of Agriculture
  Community Landcare Coordinator
  Other (please specify)
___________________________________________________________12.  If you have a farm plan, what aspects of the plan have you implemented?
Please tick the box(es) below which correspond with the following comments.
If you do not have a farm plan, but have implemented one or more of the
following actions;
Please tick the appropriate management action under the heading “No farm plan,
but action implemented”.
If any work was funded or subsidised by CALM, please tick the appropriate box
under the heading “was the work funded by CALM?”.
MANAGEMENT
ACTION
Included
in plan
but not
yet
started
Started, but
not yet
completed
Started,
and will
be
ongoing
Completed No farm
plan, but
action
implemented
Was the
work
funded by
CALM?
Replanting/
revegetation
Fodder shrubs
(e.g. tagasaste)
Perennial
pastures (e.g.
lucerne)
Alley farming
Fencing of
bushland/
replanted areas
Contour banks/
drains
Soil treatments
(e.g. lime,
gypsum)
Cultivating along
contours
No/ minimum
tillage
Other (please
specify)
______________
______________
______________
______________
______________13.  Did the funding/ subsidies influence your decision to adopt any of these
management actions? (i.e. would you have undertaken the management action if
financial support was not available?).
Please tick the appropriate box.
 Yes
  No
14.  Would CALM funding/ subsidies affect the scale of implementation of your
management actions undertaken in Question 12?
Please tick the appropriate box.
  Yes
  NoSECTION  C
MANAGEMENT  CONSTRAINTS
Question 15 asks about constraints to management actions on your farm.
15.  This question seeks your views about the importance of possible constraints to the
adoption of management actions on your farm.
Please tick the appropriate box for each constraint.
CONSTRAINT
Not
Important
Not very
Important
Somewhat
Important
Very
Important
Extremely
Important
Lack of on-site advice about
managing problem areas
Cost of materials and
equipment to carry out work
Lack of funding/ subsidies
Lack of time/ access to labour
to carry out work
Lack of work on neighbouring
properties
It is unclear who is responsible
for managing an area
Poor condition of surrounding
catchment
Other (please specify)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________SECTION  D
INFORMATION  NEEDS
The next two questions look at information sources that you use to aid management
decisions about your farm.
16.  Have you had advice which influences your land management decisions from any
of the following sources?
Tick more than one box if necessary.
  Department of Agriculture
  CALM
  CSIRO
  Greening Australia (WA)
  Land Conservation District Committee
  Community Landcare Coordinators
  Farm consultant
  Other farmers
  Oil Mallee Association (OMA)
  Other (please specify) __________________________________________
17.  Which sources do you prefer to obtain information from?
Please tick the appropriate box(es).
INFORMATION
SOURCE
Not
Important
Not very
Important
Somewhat
Important
Very
Important
Extremely
Important
Book/ booklet
Phone enquiry
Personal visit
Visit to office
Field day
Seminar
Workshop
Internet
Other (please
specify)
_______________________________________________________________________
_______________________________________________________________________SECTION  E
YOUR  VIEWS
INFORMATION
This section seeks information on your views of conservation activities.
18.  How do you regard the conservation efforts (e.g. groundwater pumping,
revegetation) at Toolibin Lake?
Tick the appropriate box.
  Benefits greatly outweigh any disadvantages
  Benefits outweigh disadvantages
  Benefits and disadvantages are equal
  Disadvantages outweigh benefits
  Disadvantages greatly outweigh benefits
  No opinion/not informed
19.  What would induce you to implement more conservation actions on your farm? By
conservation actions, I mean management activities designed to contain or reduce
the impact of salinity.
Please tick the appropriate box(es).
REASON
Not
Important
Not very
Important
Somewhat
Important
Very
Important
Extremely
Important
More accessible professional
advice on recovery actions
Evidence-based information
on the benefits of
management actions
Better financial support for
recovery efforts (i.e. funding
and subsidies)
Clear and concise
information/ summary of the
content and aims of the
Toolibin Lake Recovery Plan
Better compensation for non-
productive (uncleared) land
Other (please specify)
________________________________________________________________________
________________________________________________________________________20.  To what extent do you think the following groups should become involved in
management decisions concerning conservation activities on farmland?
Please tick the appropriate box for each group.
LEVEL OF INVOLVEMENT
GROUP None Minimal Moderate High Very High
Farmers
Local shires
State government
Federal government
Community or
voluntary groups
Other (please specify)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________OTHER  COMMENTS
YOUR
If you have any other comments or questions about the topics covered in the survey,
please use the space provided below.
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------
THANK  YOU  FOR  YOUR  TIME
We appreciate the time you have spent answering the questions. I will be in contact with
you in approximately 7 days to arrange a convenient time for our interview to take place
and to collect your questionnaires.APPENDIX 2: Interview questions
Murdoch University is helping CALM to find out what the local community thinks
about the Toolibin Lake Recovery Plan. We are working with landholders from the
Toolibin Lake Catchment Area, such as yourself, on this project. Our findings will
help CALM to improve the Toolibin Lake Recovery Plan.
PART 1: FARM MANAGEMENT
These first questions are about things you are doing on your farm.
1. (Customise to answers to Questionnaire #12).  Of the management actions you
have undertaken on your farm, which has been the most important with respect
to Toolibin Lake to date?
2.  What do you think will be the most important management action you will
undertake on your farm in the future, in terms of Toolibin Lake? i.e. what is
your most immediate management priority for your farm?
3.  What management actions would you have liked to implement on your farm
but didn’t? By management actions, I mean those actions designed to reduce
or contain the impact of salinity either on your farm or in the wider Toolibin
Lake Catchment. E.g. revegetation, alley farming etc.
4. What stopped you from implementing those management actions?
5.  What do you suggest other landholders in the catchment should be doing to
manage salinity, if anything?PART 2: TOOLIBIN LAKE RECOVERY PLAN
In this section of the interview I’m interested in your views about the Toolibin Lake
Recovery Plan. The Toolibin Lake Recovery Plan is a long-term plan that details
management actions to be undertaken at Toolibin and surrounding areas to reduce/
stabilise the effect of salinity.
6.  How well has the Toolibin Lake Recovery Plan been promoted to landholders?
7.  How would you describe the quality of CALM’s communication with the
community?
 
8.  What are the strengths in how the Toolibin Lake Recovery Plan has been
implemented?
9.  What are the weaknesses in how the Toolibin Lake Recovery Plan has been
implemented, if any?
10. How do you think the implementation of the recovery plan could be
improved?
11. Have you as a landholder benefited from implementation of the recovery plan?